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AjS^jlSxa]) A ‘ ■■ 11 

Engineering Mechanics 


English 

or?jc- 


static 

j£juJ 6 <iil5lludll 


kinematic 

i \\V^\ &\\ 


dynamic 



kinetic 



force 

Sj51! 

j u 


force vector 

s a 


B 

W" 1 - 

^ CKanf«d«el 

h i -W«^ht 0«K»*d 
\ tabh 

\ 

, , a PMnrjrd Compooi 

1 

Hit 

solid body 

i \\ l s~%\ puui^jl 


point of application 

j±l[j 4 liQ \ 


line of action 

jjfy\ Jai. i -Lxk 


magnitude 

jja 4 4ju£ 


sense 



reaction 

cJ*i jj 


constrain 

> ^ ^ Q*^ 
**** 


free body 



support 

ALuj t <^tcO 

Column ^ 

Potential 

Stress 

lines --"" ^ 

!H r 

' // 1 Corbel or 

L~ 

\ 1 

3 

forces system 

.* ** t. . 

A^a jJo \a 

[ B/j 

£-[<! I 

/ 

parallel forces system 

<jjI ja ^3 A ^^liLc 

£ 

\ 

V V 

>>r 

■ 11 
K ^ 6 

« j? \ 
fi \ 

X / 

\ 

\ 

\ 

V 

\ .-...^ 
>"" A ! 

_ i _ 
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composition of forces 

jSlI c_u£jj 

*\ / / 
Nat/ 

fl A 

Ftf L. Tbi flrLlH'.ipiTi .TfiiK-i Gftffaj htifti 

resultant 

4 J\W S 

p \ 

iso y 

V >ti£ \ 

v 

H r 799Crft \ 

parallelogram of forces 



50/ / mJ -——~ 

A"""’ — b 

triangle of forces 

c* \Wa 

force 2 

force 1 / 

/ resultant 

/ force 

forces polygon 

^g 

A 

FI 

equilibrium of forces 

cSj^' Uj'j 2 

Lift 

Weight 

equilibrant force 



resolution of force 

Sjill (JjlVi 


component of force 
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moment of force 





arm of force 





moment center 


^>11 


cEa 


arm of a couple 




Center of gravity 





- puint af support- ' !- pull of —■ 


center of area 


^lajuall J)£^a 


equation of equilibrium 




truss 


*Lalc. J 


STANDARD ROOF 
TRUSS CONFIGURATIONS 


hinge 


(J‘ ■» 
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roller 

AjI jJajuit 4 SjSLj 



displacement 

jlLall jjaj 4 


Stable equilibrium 

jiloua 

\ 

unstable equilibrium 

jjc- u u'j 2 

x 

indifferent equilibrium 

<J4* jp- u j'jj 

▼ 

motion 



path 


» !n iw*' rr / 

w«trt»fi.v|Pf / 

M jgn TCU f 

©j y/ 

X. 1*0*T1«7 

lAfLln lir(T ~ A ~ 

HM) 

F«h taken br ft* atm *Mt* erflt* 
inriv^d *t $a(vm in &ewm!a*r 20(W 

time 

U^j 


velocity 

** 


velocity-time diagram 

(> JjJ\ ^Uj 

1 

1 

velocity in 7 
m/s 

• 

t - 

4 

5 

J 

• 


/ ass 

constart isuxHeialion \ 

mtm 

acceleration 

^jLoull 4 


"'v. -i 

S ' — -- 

* ^"\. ctvar, 0 e ‘ ' n velocity \. 

acMlerttion \| 

JttUlMliM • ^ nfl * lnVetoltV 






















13 


lie- 


(iLjILlAil *Lui.llA A 






















14 


lie- 


jj^4l (iLjILlAil *Lui4lA A 


angular velocity 

JOJ 

Re 

f 

Angular Veloci 

/■> 

(CO 

‘y 

= r *(0 

in rad/sec) 

angular acceleration 

AjjIjII (J-iaju 


Coriolis acceleration 


Direction of rotationC T 

T North Pole 

Coriolisi / \ 

force ^ A 'A 

reciprocating motion 

k-jlj] j L-jI&A 

1 

C= 


free fall 

-ka 

m= 1 0 kg m=l kg 

d j 

F grav =100N *ljr«w“1 ON 

a= F g= F 

a m a m 

_100 N _10 N 

1 10 kg 3 1 kg 

a=10 m/s 2 a=10 m/s 2 

Newton’s law of motion 



inertia 

uLjl t 


mass 

Ml 



inertia force 

4 \\ \~k*\\ s 

•« 

D’Alembert's principle 

IAia 

X/ 7 = tna 

impact 

*♦ 

\ 

vl/\l \l 1 

r 

work 



useful work 

ajL&!I (Ji-i il 


efficiency 

;^l 
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power 


d 

j5) 

i" A-' -- ® 

energy 

4SLU! 


Potential energy 

4ld£]| 

ihim¥im 

efe 

4h'-tLJ rnHjr UUKMMrf 

kinetic energy 

aA Uall 


principle of conservation 

Jali^Jl lAlxa 


torque 

U 1 f> 

IbfQllfi arm 

DtKCtiOfl 04 mlaniMl ^ 

-sT^lk 

Force 

causing 

lOrQlKJ 

radius if gyration 



centrifugal force 

^^lall SjS 

[how Supers I'flrjf-prj Work 

centripetal force 

(_5 ®j3 


nTl 

Fnrca bBV 

t JVj 1 

direct impact 

A>aAx^a 



oblique impact 

♦♦ # # ♦♦ 

*L<aAx^a 


central impact 

♦* , > ** 
Aj^A^xa *L<aAx^a 


elastic impact 

# ♦♦ 

*L)^xa *L<aAx^a 


semielastic impact 

AjjA A^Ax^a 


coefficient of restitution 

(J>aljL^a 

V' a -v\ 

e = —- - - 

V, -v a 
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oscillatory motion 


//// 

0 

bob 

0 

'//// 

0 ^Inextensible 
string 

\f 

V 

n x \ p 

mg sin 9 X ” 

■ ▼ mg cos 9 

mg 

Figure 7 

vibration 

jl jj&Vt 

m 

T 

fV^ 

F 1 

T r 0 sin u> t 

harmonic vibration 

4jl&\ Jj AjjIjjaI 

g amplitude j \ j \ j 

s v VV- 

j period 

amplitude 


' 

-A 

/- 

1 

1 - 1 - 1 - 1 - 1 - 

»n») - 

vv\ 

1 1 1 1 1 



1 ll/i ll Wi ill All/i t 

II 

period 

ijf. is i 


frequency 


A B C 

iffiB tiaft 
-MM 1111 r\A/ 

,1 . i - - N»^ r.,„. ,m Hr LmH « Ul MD Hk 

free vibration 

cijijijiiAi 


natural frequency 



damped oscillation 

<_ jAjJLill 

r 

\ Lartdsupofl 

1 l / " Trt| 
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damping 



damper 


J 

'JfX ^ 


forced oscillation 



magnification factor 



resonance 

U^J 


friction 


F 

Ff -► 

Fig. 3.1 Fricti 
Ff = C 

-v 

1 

Sliding 

on Coefficient 

If x Fv 

friction force 

Sja 

Pushing force ^ 

Fric 

Motion- ^ 

tion 

normal force 


Fi ^ 

Normal Force 1 1 

w 

Weight 



coefficient of friction 

lA\ 1 

5 =«F t 

angle of friction 

<jjl j 

c 

\ & 

< - - 

A F 

Ji B 

"N 

^-> P 

0 

\ / 

sliding friction 

>1 £\<r^\ 


static friction 


ft 

m 

<m\ 


kinetic friction 



dry friction 

L sl^ lA\ 


fluid friction 

lA\ 
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boundary friction 

- 


£ 

® 1 

^xf 1 —-A ,*■ -1 isAn 

*—"«fc. _ . 

brrd 

mr 


IS 

SI 

bo irrdCTy friction mixed friction 

hydrodjnanic friction 

rolling friction 

c*ll£bJ 

Pushing 

force 

Motio 

n 





Friction 
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•M j«a!| 4_a ijlLa 

Strength of Materials 


English 



load 



concentrated load 


Load W 

(D) 0r * 1 

PP 

vz 


distributed load 


^.nniunni 

t 

intensity of distributed load 

Ailj£ 


diagram of distributed load 

£J .jji 


deformation 

6 jjuoJ 


fracture, rupture 



rigidity, stiffness 



elasticity 

Aj j^y* 


elastic deformation 

^ jjuoJ 


plasticity 

Aijjl 


Plastic deformation 

i3 


loading 

A! 4 (J-L<L^J 


Static loading 

Aj^Loj a! 


dynamic loading 

a! j)^^k 


stress 



cross section 



cross -sectional area 

^JaLcJl 4^.Lau& 


normal stress 


7 

_z 

■i 

-h- 

k 

V 

*T- 



=*= 

L2ui 

If 
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elastic curve 

aj^ ^ 




FAj-q*-ru_ji DflFtc'TU'A- 



A* 

' 1 1 | 1 J 

1 

t-■» — T |---r 1 -- 

rr** 


neutral plane 

4 \ Qi/ 1 

Deformed 

State ; 

Undeformed 

State 

1 

V 

r-l! 

w / 
__ /I 
^ l 

x / 

7 

j u = xy 

moment of inertia 

AiUaxJl 

^Jajudll A. Ujj ^a^xJ 

y‘ 

dA 

X 1 H 

P Y 


o 

X 

section modulus 

Loll (J^lx^a 

IZd 3 

32 

eccentric load 



core of section 

^JaiLall Jajuoj 


beam 


1 

/ 

support 

<ULa 


span 

i ^Laul 


cantilever beam 

AjjIj AjJ^j^ 


v SMCMinwSwn 

<T «ID 

X“" 

iDUmHm "'"''---L- -- '’ ■ « 

\ 1 

1 “ 

fixed end 

CllAj (AjJajtc*) 
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continuous beam 

A.\xs 0 *\ jILg Aj 

jM»m 

a., -L_*_t_-_ J 

t^T» tr-fr -crtr 

•“TO-> VU *■ »U * dU f 

m t m d « 

' 3m + Tjni-rf ”p “* ~!5w 3 am 

3r 

r" 

< t 4 • * • 

* ..*. 

built-in beam 
encastred beam 


1 

wl 

12 

r - 

wl* 

-—-\ 24 

2 X BM \ 

w 

beam of uniform strength 

Aj Jajtc* 
jjju A.'v.nV) 


Pi Oft 

r 1 

1 

1 

m. 

1 

I_ i 


ti^oiian | 

statically indeterminate 
beam 

L£jjllaj| *.Y W ^ 4jJa^)lc* 

/ 

Ha a / e 

c 

t a Lb t c 

Va ] V b 

unit (dummy) load 

*1^.1 j\\ 

^jujLujVI 


shell 



plate 

** ♦ 

4 -v 


buckling 


m 

M 

4 i _ 

1 m 

1 

T 

critical load 

4^.^pJ) 4 J 


crushing 



strain energy 



Castigliano’s first theorem 

JjM 


Castigliano’s second 
theorem 

4ajlull jjUlluA£ *LbJa^)3 


uniaxial state of stress 



two-dimensional stress 

jbuVl ^1^.1 
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three-dimensional stress 

jbuVl 


principle stress 



principle axis 



Mohr’s circle 


r(em) 

Y-l 

<* / 

face , y few)) 

fa-cy)/2 
\? ! 

\ & 

'x 1/ 

4 

£—X 

rfcor} 

FIC.5J 1 

w 

4ofcr'» circle 1 

<* 

\R 

*/\ 

*«.. w> 

lc '•( surface a 

1 o 

\ -^ 

\ X-facc (Of.j^fcrw) 

tensile test 


Tattle Tea 

f \ Cl mop 1 

j i fnlin fur SsmiLcs 

“ ( 

l 

Idtd Ssmpfe 

KhrJtopEi h 

1 

*k£w*m* 

wdtkd 

Saqih 

- 

’ WtM 

| 

k 

Test Dndjon 

:,_ 

\mvl J 

m zh 

■ by Anjy & “-H-, * 

tensile test specimen 

Ajudll jLllkl 4.110 

L o 

Consti 

V W PIastic Tensile 

1 Sped men ■ 

Wk Cross-sectional 1 
— Area, A 1 

Const 

(a) ( 

int Load, F 

L 

ant Load, F 
b) 

allowable stress 



safety factor 

(jLcVl 


pendulum 

i (JjAnll 

y\ 

\\ 

p | 

notch 

-> 

dovETAII 

.NOTCH 

5 

HALI 

P 

■ DClVtT. 
<OTCH 

3 

Sff 

AIL 

0 * 
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impact test 



,-K 

y ®U2i 

^ju 16 

creep 

i jki AJU 4 lJ^\ 

AjtJaall Z* 
JjjlaH 


strength rupture 

jULa 


hardening 

AjjuoSj i ^i^ i l 


fatigue 

4 C_1*J 4 pUc. 


fatigue fracture 

(AajSj) 


Lh. 

maximum stress 


a 

1 

2 
3 

5 £ 

minimum stress 

-^W-j cs-^ 


mean stress 

-lajuo jlLa 


stress concentration 

J W-V' j' 

sire is 1 

H/ 

fllj 

atrea 

lines 

I 

1 

) e5 

\ _ small crack 

\ U 

& concentration 

hardness 
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hardness tester 
Brinell hardness 


* 4 jj-vN 


'i 




Rockwell hardness 


j j 2--2L^a 


Vickers hardness 




Shore hardness 


JJ « 


‘A s i^A i ^ 
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Engineering Materials 


English 




BJJ I. r'lll 


Simple cubic lattice 


aJaIul! 4_LUt£-a A S i iTi 



face-centered cubic 
lattice 


aSjmi 



• s 


body-centered cubic 
lattice 


Aam&q aSjjSi 


ffi 



Iron : a body-centered cubic (bcc) lattice 


hexagonal lattice 





vacancy 


JC-Lui (jl^-a i £d^)3 



Vacancy 


gram 


4 _ 1 A 


Impurity 


4 _uLi 


ductile material 


4j^a ojLa 


brittle material 


Aj ,iA ojLo 


alloy 




chemical composition 


_jLlqj£ s_u£ u 

J ** ** * ** V 


ferrous metal 


4 '^vw\l ,*p\jL<dl 


alpha iron 


till 


gamma iron 


Laic- JU-li. 
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iron-carbon diagram 


1.600 

1,558 A 
furrllu 

Iron) ^ 

_ 1,500 

V 

• 1.200 

J MOO 

f 1.000 
000 

auHMIlM 

fairila . 

(alpha- 

iron) c 

* 13M \ 

' « N t«H' V_L^_^Z_L 

(gamma-iron) X2.ll 45 | 

P >Sf 727 

paamta an) cartnoa 

i 05 077 15 2 25 3 35 4 45 5 

M(-n cartion contanl (partant) 

phase 

aJU 


liquid solution of 
carbon in iron 



solid solution of carbon 
in iron 

l \\^W 

♦♦ 


martensite 

CjjjudjjjLo 


wtr ■ .’ i 

t fTfc 

' jflMr ^Sl 

T * Q'5 pm 

steel 

jVja 


open-hearth steel 


HI 



converter furnace 
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rimming steel 


L-J^JajJaA jV j3 


semi-killed steel 


iVja 


killed steel 


diLa Ajjuo iV j3 


fine-grained steel 


t »' 


^c-U iV j 3 


coarse-grained steel 


casting 


structural steel 




(AiJIaJI) 


<■ ^ 


iVj 3 



carbon steel 




low-carbon steel 






iV ja 


medium-carbon steel 


JajuojlLa 


high-carbon steel 




tools steel 


IjjVI iVjs 


shock resisting steel 


cast iron 


A jULa iVjS 





pig iron 


aLi. -IjJlA. i l_-IjJlA. 



blast furnace 


2LLJ! j!jaVl 
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white cast iron 

(J^uV! jA jll 


tvPMrSI 

K» 'ifei 

c *** 7 '•' J 

/, / 

/ • 

1 ■ | ■"'Jr jip 

<S '7 <2±* 


grey iron 

^Lajll jA jll Jj.1a 

> 

graphite 



*1» L 


nonferrous metal 



bronze 

j^jjt 


brass 





babbit 

Club 

CIiAj (3^ 

(J jl 


‘ ‘ 1 ■ 

1 1 ,. 

coating 
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4 LSU 1 I f !>I 

Machine Elements 


English 


cr?^ 




part 




Ajt. Ja 3 


joint 


(J ^ t aIj^ 


movable joint 









fixed joint 


dulj (JL^ajI 



hole, bore 


taper angle 


(JjULiLuiV! ajjI j 



1 -i 


UHlXljfWlilDl CUmYM 



D 


CUtlKTjTt&iHl* 


taper 


Ja 



Morse taper 




{ft 




■5 




1 * 1 



f. 

r i 

tS 

: • -amd 

*£;%-.' VAZ'. W.'.H 

■4 

n 

4 


H tfj 


V tf 
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rivet 

rivet joint 
riveting 


<\\..-~i j 



0 UJ0 0 


explosive rivet 


j' •sq il 



It It 


i|_', rivet before rivfrt SGL 

mindrol_explosive 


lap joint 


4_ij£ 1 4 \. j 



cover plate 


4 _iUax 


double-riveted joint 


pitch of a joint 


4 \ i 


aL-^j (jjj 4 f ^ all 


9 ® 

© w 

9 & 
0 © 


welded joint 


~1 -v Ul i 4 \i j 


Welding Seam 

y 7 


butt welded joint 


( 4_lJ^ljj ^»IaJ 4 \i j 




Sr 


lap welded joint 


JJ Aix^aJ 




B. »Ow«LE-*iu.er u» <eiKT 



Fi gure 3-27.- Up joints. 
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tiLjt 4,^i, life A 




Flpi«c3Jt^Cw»f}Hlm^ 


butt corner joint 



weld 



Butt weld 





A, Burr XJJNT 

bevel weld 


SYMBOL MEAN1NO 



A. FIULET WELD. ARROW SIDE 



B FILLET WELD. OTFER SIDE 



C FILLET WELDS, BOTH SIDES 


I Figure 34C| Sperifying weld loc ations- 


bevel angle 


4JJ 1 


J 
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single-V weld 


.1a!L_S^) ja (j-a V ^■^■1 



single-bevel weld 


,1a!j <._i >t-,- ^ya <,_jjJa* a AaJ 


\*itevel 
_-\angle 


Root gap 


single-U weld 
double-U groove weld 


.IaIj U ^»IaJ 

^jJ^a ^Jj.lA!j t . ili.T' -AaJ 

u 



Root radius Y 


transfusion weld 


J ^ 1 f 1 


,U 1 


threaded joint 


(jliuilj (JL^jl 



thread 


L_l]_ji]! jliull C lJj ^Jjoi 


American Standard 
Or Course Thread 


\AAAl 

I < -I h * I -►! I«- 

pitCh Flat 


Scienceshareware.com 


external thread 


jl -vll (jliul! 


Pitch do. 



Major diameter 
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Internal thread 


right-hand thread 
left-hand thread 


c_i]jlll (jllojl 


^LniAJ ^JjuJ 4 L-ll j\l\ 


AjjLol) ^Jjuj 4 jLouh Ag.'N 




V-thread 


pitch diameter of thread 


AxJjUdll JUOJ A-JJ, jljjUdl 


jUjujI Clll jlxk 

uJjU! 


1%^ 1VW 



60° 


H 

L_ 



D 

_J 


A (P/25) 


Basic "V- Form Thread 
(Harlcy-Dav idson, Cadillac and othcn) 



thread profile 


L_ll i sll (jtluoV ^Ul! 


tt h-M/< 


AW: WV\: :\AAA; 


(o)SHARP 
H-P-H 


(b) AMERICAN NATIONAL (c)UNIFIED (EXTERNAL) 
r*U7JP (—P—I 


J707P^-j-P- A 

JM§ AR ' AAA ' : 

(djSQUARE (e) ACME (f)WHITWORTH STANDARD 


.16316PH k k-p_J 



w jp~ 5 P 

(g) WORM (h) KNUCKLE 
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pitch 

cj!j-L x 4 s 

L_ll ^111 

t--PITCH—- 

t\ / 

H Height \ / 

83 «r 

"R" thread V— V J 

-*j j— P/8 

Pv P/8 

75% H 

" thread 

number of thread per inch 

0^1 jll (jiuVI ^ (jliulV' ddfr 


pitch gage 

Clll jlxk ^JjoULq 

Qmhp"' 

screw 



hexagonal head screw 

CH' LSr C. JJ 

| J 

»: » 


countersunk-head screw 


>3 


($ 

oval-head screw 

<_>“’J yr^ 

c 

Machii 

^- Sere 

Le-ng- 

)■ 

ne 

w -H 

th 

i 

round-head screw 

^ jj 

5/8" } | 

#6 X 5/8 wood s 

3 / 4 " 

crew 
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hexagon-socket head 
screw 



set screw 

t3^' LS^Ji ‘ ^ Ji 

Ijjfc 

stud, Stud-bolt 



eye-bolt 

ajjc- jj 
o 5 j-j jLajua-a 

f 

nut 

a! ^Aj^a 


hexagonal nut 

A-LuoIAjuj |A*-sa 


round nut 

Ai^Aj^a 

J*| 

®fft 

castle nut 

<A ^ 1q /\ A-l^Ax^a 

# 
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bolt joint 


4 b ^ J 


€ 


I- 


K i i i 

12 3 4 


The total joint stiffness is related 

to the individual stiffness values as follows 

l.l.l + J _ 

kj t k, k 2 k 3 k 4 


bolt 




B 


Sljtl 


washer 






translation power screw 


(JjA^ 


ball circulating screw 


ball circulating nut 


locknut 




ajljJ aJ 




a! 
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spring lock washer 

LT>JP j j£\j 


cotter pin 

split pin 

^)Lojola]| j! 

\ 

toothed washer 


ooo 

0 OO 

tightening 



tightening torque 

torque meter 

j 1 ludl ^ jc. 

? jxl' (j-LjaA 

N 

shaft 


/ 

axle 


cdE 

pin,collar pin 



crankshaft 


j^HmT ’ 
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eccentric shaft 

g? 



camshaft 

CllLal£Jl J yC- 


’ cones?! 

flexible shaft 

l ol ]ax \ (JjtS 


telescope shaft 



solid shaft 



hollow shaft 

• * 

< 

i 

^T= 1000ftD> T=1000ft-Ib 

% 

L L = 2 ft B 

Diagram 2a 

T= lOOOft-Ib 

// />\T = lOOOft-Ib 

tl)t“ 

A xft 

Diagram 2b 

cardan shaft 

jl£ 


I 

A 

stepped shaft 


mI _ 55 

\ ^ - 

cj-’l 

flanged shaft 

Aijud ^ 


& 

pinion-shaft 

^ jj jjp^ 


Hi 































41 


lie- 


jj^dl (iLjILlAil *Lui4lA A 


pin 


Ugjjgj^ 

dowel pin 


*e?' 

taper pin 

gr^J 

t 

WX. 

B 1/8" 

^ — Grip — ?| | 

alignment pin 



grooved straight pin 


Afr* 

rvff u f"tf| ii 

_ A > A _ z __ ^ _ / 

v® \ 

,yi“7 \JV 

f 

(shaft) Journal 

AlLaLj 

Clujll J^X.xJ^J J 


Bearing 

Journal . 

; j Load line 

. /jbr'i 

Contact point 
/ at rest 

Equilibrium 
point, running 

thrust journal 



taper journal 

J ^ jj^ 


spherical journal 

L $jj£ J^J 3> 


collar journal 

(jjja^ Jli J j^. 



Fig. 44. 

' 

\ '$. i 
! '^' 1 
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collar 



shoulder 

L 0*1^ 


groove 

IAjA^J AAi>JJ i i AjA^J 


fillet 

fillet radius 

U^J 

R 

^ m 

| 

1 

— T, 

T l 


chamfer 

l 

C£> 

1 

face 

4^. j 


key and spline joints 

spline 

AjAI^VI j j 

i ajaLlI 

/ 

key joint 

4,\xs a *^ 


Wk' 

/I 

A 

A 

'^\N 

jH\\ 

^A\\ 

key 



~\ 

\ 

taper sunk key 

dlJU JjAlLoba jjjLi. 

<>/7f//?77fe\ 

(1 



woodruff key 



taper key 

(JjAjjoia 


gib head taper key 

C* \\\A ^JjAlLol^ 
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flat key 


^lajauj jAa. 



saddle key 


JjM 


1 T.fwt 1:100 


*7 



- 1 -- 

,1— 


i r^i 

it ^ 


\ ■H' 

1 / 

UJ 

CofflW 


keyway, keyseat 


J J jt -v \I ^ ^ _j! ‘ 


spline joint 


spline shaft 


straight spline joint 


involute spline joint 


serrated joint 




jujU.1 




A^u£ . Xj±A 


4 r^x u aj^I^ aL^> q 

** * ** V 

^ ^ J£jo> 


AlLabd .IpLi 1 aL^jj 



™ ^ — JJiEijMMIBlB * 




retaining ring 


4 ~'/\l i >31 4 qU Vi 
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support 



housing 


4^ 

bearing 


o 

cover 

piioo 


solid housing 



split housing 

^j-UxJaS ^j£jola 

ML 

<i ^ly^Y _._ ^^5 



JPF' j^. 



S^l St MAC 

radial bearing 

IjLjJv 4 ^ 

^i>4 



% 

self-aligning bearing 

aJ, ill ^ 




1^1^ 
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thrust bearing 





radial and thrust bearing 




sssssss^ 



flange bearing 





base plate 


4_LuiLuiVI A^kj, 


hanger 


< 3 ^ 


bearing base 


o^c-ls 


bracket 


sliding bearing 


bearing shell 


bearing bush 


oil groove 


Aaj^joi i A 




-dl 


A a AjfJaJ 


4lu ]l [UilLouJ^ J j-lki 
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jj^dl (iLjILlAil *Lui4lA A 


bimetal shell 



antifriction lining 



self-lubrication bearing 

\ CluJjj AjLlaJ jl (J^ 4 ^ ^ 

1 ^ j\ ^ 


collar thrust bearing 



hydrodynamic bearing 


H 

Ql 

'X'ss ^X/>Vs\ 

v/7 

(J 

y 3 SS - -^ 

0 ' 

R 

pressure diagram 

laij^all gJlu 


oil film 

du jll ^ 


bearing shoe 

$.t. w 


hydrostatic bearing 



oil pocket 

^4 Q j 4 -V v >1 

\ -V 

(r C 

1 ^ 

PRESSURE ^\ / / //I 

DISTRIBUTION \7 / / 

\ \ HORIZONTAL 

r \ S “V 

"\ J/ 

N Jl/ sught negative 

\ X/ s - PRESSURE 


outer ring 
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(iLjlLiAit 4,^i,life a 


inner ring 


AikJl 



cage, separator 


C* 



race 


ciil j£JI jjjoi^ 

^)Jjuba 


ball 




roller 


4.JAjI i 4jI 
(J^ 4 ^ J\W ^9 


cylindrical 


taper roller 


barrel-shaped roller 




4 -ila 4 jI 


4 A Ajl^jajuol 
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needle roller 


<Ll]l jl*» Uii b ;n- 



single-row bearing 


(J^a 


MS 

e.» lo-?^j 


double-row bearing 


Ljii a 


19-13 [ 0 . 753 "] 
18.57 [ 0 . 743 "] 






13-15: '0336“] 
i3./o "air:K)"| 


ball bearing 




shield 




ball thrust bearing 


^ajli (J-a^a 



preload spring 


Sjill ^j-a ^Ij j 



preload bearing 


AjjAilt ojalt (j-a j (Ja^> a 


distance sleeve 


A 1.^4 all ^Lal A 4-v 
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axial load 


radial load 


rating life of a bearing 


LS 
^ g ^ 









C 3 

Lflj 5 ( “ j x 10® rewfute 


guideway 


<^ 1*11 Al*A\ 


coupling 


4 j^)Lg 


rigid (fixed) coupling 


<jj\j Aj^La 


Wtiere: 

LlO = (tie expected bearing rating life in revolutions 

C[ = Dynamic Lead Rating 

P r = Dynamic Equivalent Radial Load 



T3 T 4 T6 



j 
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rubber type coupling 


4 i ^ ^ 4 J^)Lc 
4j^La]| _)3^a x*jo (j-iJ JalJ^a^ ^ j 


s_ 

Q 

Q 



gear coupling 


4 UkUA 4 _j^ jQ a 


Oldham coupling 


ji 



universal joint, Hooke’s 
coupling 


jA Aj^iLa 


clutch 
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jaw clutch 


c 



E-piaul jflw -lIuBiIN L("jp'lipf 


jaw 


gear clutch 


magnetic particle clutch 


friction clutch 


i-*U 




al la (_pajlii 





oil-actuated friction 
clutch 


turbo 


ji' 


jij* 



cone clutch 






(—iQnin 

£34 



7J 


-■> A 
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Self-acting clutch 




Centrifugal Clutch 


centrifugal clutch 


brake 


brake drum 


ajlS 


i 4Xa^)3 








spring 


4 
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spring coil 


i_fiLa 


JS 3 , 



hook end 





wire diameter 


spring rate 


cylindrical compression 
spring 


‘-dli dl 


^ua. Ajjudj 



( ^ g Jal * i^Vli (_pajlj 


conical spring 





ring spring 


e£ jak■ ^ ji* j 



RING SPRING 


spiral spring 


jk j! iAjx i j 
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torsion spring 



Siavdard Tasini End OrtrhMd CfUtort Lflflfl Ed* 

rtMi iwtzjstr® 

mo 6 

EjcaE- di Ends In Unl^irdiouM E«l 

iw* 

0 » 

tfwwr Wssni. Wahon.efc Rifling Kw Ooor 

JtfJTO LwtttdEnA LoqEMl 


leaf spring 

^jjl! (jUll t gijj 



multiple-leaf spring 

4 4j3jj 

" ci'jjV' 



block spring 


H § 


lubrication 

t* »* »* * ** 

i C_JJ 


manual lubrication 

L$J^ ‘^U 3 

n0Q_ 
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seal 


j!Ai-u c J La 


non-contact seal 


JJC- (_J^ul) ^ . lLa 


groove seal 


■V W ^ 


L-J JjoU £J 


lU 


labyrinth seal 


L_C-JJjuoJ ^ lLa 

Qp jlL £jLa 


labyrinth ring 




sealing ring 




gasket 
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S jM JliHi 

Power Transmission 


English 



mechanical drive 

A. 

** ** ** V 


driving shaft 


V ~ 

velocity ratio 

AjjalJ 


overdrive transmission 

L Qg^.1 v 


underdrive 



transmission box 






stepless speed variations 

A&> ^JUdll ^.XLljUdA 


stepped speed variation 

Jjudll ^-aLoj JjjfcJ 


friction gearing 

cwjSUI 


cone friction gearing 
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internal-contact friction 
gearing 


Spur-Internal Geai^^tf 

Spir Gear 

external-contact friction 
gearing 

or?- 

driver 

/-©-'y 

friction i-.:v ,/ 

m 

\ driven / 

belt 

i jiui i 


pulley 



4*jl - 

1 1 \Jr ( 

crossed-belt drive 

(f'j^-) 


quarter-turn belt drive 

90 (f' Jp-) j ^ 

f-f 
/, |/ 

angular belt drive 

jj 

Sij'j 

Vs 

31 

X 

fe§|i|Sfe^ 

felpoc^ 

W!w 

belt tensioning 

*-• 


pull factor 
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flat belt 

(f' j*) 


V-belt 

V (f' j^) 

AjLJjuJ JUdJ JJjoJ 

4 

multiple V-belt 


WB4 

round belt 

g?J^ ( f l>>) 

/ 

leather belt 

^ (f'j^-) J^ 


rubber belt 

Jalls^ (fl j*-) J^uJ 


time belt 

CjJjjII ( f l>>) J^ 
(f'>“) 


chain 

^JjalLud 4 J 4 J^Uj 

/f 
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sprocket 
sprocket wheel 


A Vlm-dl A 1-V 9 

jl A W <-- 



'—i &”'.!NTCH 


23TQQP1 
Caet r^nn SfXVCfttt 
720 Style ■ »*»«J 


roller chain 


4_ljlJJA.U j 



double-strand chain 





multiple-strand chain 


e.Hx!La 



Ewart chain 




(F~W 




3D 


T 


silent chain 


A 1 -d ■ 


■X. □ 
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detachable chain 


chain hoist 


Ajk^aajl 






gear set 
(toothed) gear 

pinion 

rack-and-pinion 


chj>> 

4 M L H A 






4 V'i.i^U 4 W •» 


4 V' ■a jiiji. j 4 Ur- 



helical gearing 


bevel gearing 


jk QtJ JJ k£jJ 


4jjjL J <Jjj jk (ja J JJ 
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hypoid gear 


worm gear 


root 


tooth tip 


L>“ ‘ LHJ 


j A ^ <~- 


A W»'l (jjud 

(AYn,A\ 

^jjuo 



involute tooth system 
pitch circle 



Lada]! ^I^Ia (jLLudl Aj$ J ^ 


Cllljhi-v\l SjjIj 

A h*'l ^jLLuoI i S^)j|^ 

Viu ^t 
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base circle 

outside circle 

pitch circle 

root circle 

addendum 

dedendum 

Cl)! jixkll 

4 

(Jjuj 4 \) 

(f jJuAjJ) a 4-k-alill 

v ^-Ontsiilp Dlnmrtrr 
\ '^-Pildi Diiimi'lrr 

V" -Ihnsl Dlnmrtrr 

ji\ b] 

1 tL tL 

/SJ'AcUli'iuliiiii 
/ / N l>«lnuluui 

• —— VVliolr Drptli 

toothing 



line of action 

JjVl 4 -Lxk 


contact length 

(Jjia 


circumferential backlash 


^rxf )j\ 

Jr%jrj 

) d r 

y v 


herringbone gear 


fjp|| 

’ ■ " ■ v 

. 

jWB j 

l i 

ifiL 

H ^ 

Hi 

m . * 

E 

‘ j f i 

number of teeth 



addendum 

(f o* j-^ (!>“■“ L -^X s 

Jfrr 

X - ' -*#: 

s Y‘ \ '*«&'****JL 

' , \JJJ1 ’ V 

(km\nm\J\y "i 

dedendum^^ »«« 

«3v» " —\ 

f F *“ 

/ 

k^'Boflo™ 

N 

/ 

'M 

X 

dedendum 

Qa Jjll jJ 






















64 


lie- 


jj^dl (iLjILlAil *Lui4lA A 


crown wheel 


skew bevel gear 


spiral gear 




AljLa Aala 




(A? j' U*. 



cylindrical worm 




-La_k L-a 1 jiSl ^Jajuj 





globoidal 


4-iSjlll (c5^) O 3 J 2 

C£jJ^ 

L_ll ji]| ^ 






archimedes worm 
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reduction gear unit 


4 ,jx«o 51 jj j 


involute 



LulLJI ^ -1^-1^ 


t Uxi.V^ (j^5L) *'* 

!■» 1 \ \ 1 tjjUl 

L_aL LqAIC' ^jJbsiiua 
Jai^Jl (jjfL) j 4 ji 
^^£aa]| ^j^L<il] LuoL<ui LgjI^ 
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(C£M) CjVVI 
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crank 


>11 



connecting rod 


rocker 

slider-crank mechanism 


Jajl^ll < jjjJaslI 

Jajljll 


^d>ll 

aIjc. 


-4 -2 0 2 4 



6 
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radial cam 


A-JC-IjLjuJ 


drum cam 


Ajjl^bjUdl ;;AS> 

A ij| jbiivi 


Geneva mechanism 


-Lu^k A. Vic. 



FIG. 3.54 External geneva mecha¬ 
nism in starting position. 


Geneva wheel 


ratchet gear 
pawl, detent 


i A Wr, 


l nl & 
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velocity vector diagram 


V 

\r #' 

V|_ ''' T \y 

O 

acceleration vector 
diagram 


B 

Au.AB 

w.Ab// V , a 

/ b 1 / I* 

b 

motive force 



resistance force 



velocity fluctuation 

<C.^judll Clll.JlWl 


flywheel 

AlV^l ! 

Ajjl jjA 1 L_jV 


ITT, B 

|r Ml M, 

/ iwlfl 
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lie- 




(4£SjbSfl (jilS-4 
Machine Drive 


English 

heat engine 


quantity of heat 
temperature 
specific heat 
transfer of heat 
convection of heat 
radiation 
conduction 


thermal conductivity 

thermodynamic 
process _ 

isovolumic process 


J 






(J jl 



ijj, x\\l a ■ 

^juASLjJuj]I 


in 


► 


((g j'jaJI) 


A ^ \*\ \ V > A 

** ** ** J V ** 


~ ^ ^ \ 1 *CiAj 4-A. 


(jdJ ^j-UJ 




isochore 
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constant-pursuer line 


JaiuJall dulli 



Saturated—Liquid Line 

Saturated—Vapor Line — 


Figure 7 T-V Diagram 


isothermic process 


e AjjIj AjlaC- 



isothermal line 


Cjlj 2a: 


adiabatic process 


o <jjIj AjLaC- 



Adiabatic process 


camot cycle 


s j 



evaporation 




vapour (vapor) 


> 


saturated vapour 




steam generating unit 


jLiaH jj j 


furnace 




fuel 
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combustion chamber 


flue gases 
superheater 


feed pump 
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steam engine 


turbine 


^)Laj 




s 9 


•Jt 


gM 7 ' 


r 



nozzle 


L-l^uUJ 4 0 ^. il 4 AJt, j$ 4 



set of blades 




rotor drum 


4jl .'VI 


exhaust hood 


4 a. 


a^jIaJI ejjailh 


a □ 


:ll .,'111 :• -lin^-l 1 ■ > 11 > ;-| 
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vapor condenser 


J 


)UJ| i_ SL& A 



Distillarc 


cooling water 


olxall 


condensate 




gas turbine 





turbojet 


clilij 




Centrifugal impeller 

(compressor) Shaft Turbine 





Nozzle 


internal combustion 
engine 




camshaft 


valva 

spring 



intake^ 
valve 

combustion - 
chamber 


cylinder - 
block 

connecting- 
rod 

crankshaft. 


I£ 


o 

—1 


r—- 


— 



0 - 




l-J 



cylinder 

head 

cooling 

water 


- piston 


crankcase 
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air-fuel mixture 



inlet valve 


H 

\\ 

I 

w& 

B1 1 


exhaust valve 

(jliJl ^ 


cylinder head 


si 3?i*' * j vjy 

jK^Sj^BL^EPr- ^- f 1 

■ . ^. . 


camshaft 

^ 1 

\ 

valve tappet 

J)L<iiJl ^L<u^a 

Cam Lobe 7^y 

Clearance 

Shim 

Thickness - 

Alfa Romeo 4-cylinder Jpr 

Valve Train 
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exhaust manifold 

^ CljUljLjudjI 


inlet manifold 

(JClAjt^UudjI 


0000 

12 iif 'ill *!# 

crankshaft 

2 

!’■ 

1- 

Mount fnr 111 

rjmihani oil 

drhro iprark m lu 

rank nos* \ 

ni'nr 

itiitUn 

ITflJ'H | V 

Md* b--ra[ jimmi 

Lpo n ankpis Jj 

jgr t 

mfi 

Flrwtu«l 

innrailj i " --''''•nniirTllin 

four-stroke cycle 


B 

E 

Intake 

Valve 

4 $ 

\ g> 'i 

[M? ^i.-' 

| Intake 

O 

| Power 

i Exhaust 

Valve 

/X* 

. M ,i l ,i 

Q Compression 

Q Exhaust 

inlet stroke 



compression stroke 

JalijJajVI -la jjuo 


expansion stroke 

A-Wl\t Ja jjuo 


exhaust stroke 

JajJOJ 
































78 


lie- 


jj^dl (iLjILlAil ^Lui^lA A 


two-stroke engine 


Jal jxa ^\ ^Uj 


Burning fuel 
forces piston 
down, compressing 
fuel mixture 
crankcase. 



Intake port 
is covered and 
valve forced closed. 
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spark ignition 


(JlstialV! Aa.. 1 a jl 



carburetor 




,l£ 


AIR 


Basic Carburetor 

(Cross Section) 



float 


Ail jla i A^al 


air bleed 


£.1 AjaLu) 



air throttle 


£.lj^j| 

3^ 'J 



venture throat 


jj tjJ^a I 
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4£ja»al! 

Electric Drive 


English 




5 


electric drive 




electricity 




conductor 


i^aya 


dielectric 


J jlc- 


electric circuit 




6 , 


R, 

■AAAAr 


A u ' 

R i i, 

-AAA/V— 


R 3 

■A/WV 


R A 

R - R, 

—VW\r 




A 


u 


-AA/W 

Rk 


source of electricity power 


AiLlal 


current 


(^J^) Jf 


ammeter 


jLnll 



voltage 


voltmeter 


(electric) resistance 


dll j3 


Ajjljill i jlali]j3 


A^liLi j^S A^q ^ULq 
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open circuit 


4_a.jjLo o^jlj 




Thevinen 


Norton 


First, consider tlie short circuit case where, 

4=4 V, = V s = 0 

this gives the basic relationship, 

V s 

v s = ^4 ^ = 4 = 4 

Next, consider the open circuit case, 

v„ = K, 4 = 4 = 0 

we find the simple relationships, 

K = v s K= % 


close circuit 


Ailx-a 


electrolyte 


ij^ iA\ i 


anode 


' ti'a\l ( Jjj; 


cathode 


CjlLuJI t—liaall t JjjIS 


battery 


AjjLUI 



resistor 


fj 1 


,11*11 


rheostat 


o^jxIlaII *LaijULol 



capacitor 


i L a 'S^ 



negative 

charge 

connection 

positive 

charge 

connection 


dielectric 
metal plate 

aluminum 

plastic 

insulation 
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magnetic field 


■ jbl '»bl JU~d! 



electromagnet 




coil 


i L_aldl 



Cable terminal 
Primary terminal 


Iron core 
Secondary windtn£ 

primary winding 


core 




j i <_tla 


hysteresis loop 


( A ' ■ 't-»1 *<• ^ A 

V ** ) 



electromagnetic Induction 


(^ujaLUx^jj^ 


electric generator 




collector 


jljj]l £LAAj] Sb 


direct current 


J^ 


iLudl jLu]l 


alternating current 


JJjidl jlbll 


stator 


bljA^bl 


o* 


iblI * jad! 


rotor 


bljA-dl 


three-phase current 


jljIaVl jib 
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star connection 


delta connection 


(electric) transformer 


switch 





dll dl 




A A\ ^ 


(cPWj^) C 1 ^ 



Primary Secondary 
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terminal 


contactor 


(<yJJ 2 j' (^h) 

(JLLujj 


(Jj^a j ^JalS 



rria% nq corcad ill) 


fuse 





rectifier 


^j| jLjUII <Jjaj stai 


AC in 



amplifier 
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A£ja-a]| £j| j,a]| djfl 

Fluid Power Drive 


English 




SJJ I. r'lll 


hydraulic power drive 


A's a Aj£j]j^)JjA ^£jLa^ 0 


pneumatic power 
drive 


A£> j2^a jjj jA J o j3 


pressure 


hi* l : 


absolute pressure 


-dl b»» i 


P„ Atmosphere 


y 0 


h=y 0 -y 

p 


Datum 


P-P a = />gh or 
P=P a +/>gh 


atmospheric pressure 






manometer 


Liu. 


L >“ 


i LLa 



flow 




laminar 




turbulent 


40 




Viirally Profits 




mean velocity of flow 


o' ? 111 " ^JajuijlLall -V-C- 
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continuity equation 


Aj^I^aLujVI Aijl*<a 


tN, +£< Pq, ) 


Ay 


z 


^/ M > + I <pq >» 


Az 


Wx 




pq, + Jj( pq, > 


pq, l 

Ax 


flow rate 




Energy per unit volume before = Energy per unit volume after 

5 + Jpv, 2 + pgh 1 = P 2 +jpv/+ pgh 2 

Kinetic Potential 
Energy Energy 
per unit per unit 
volume I [volume 

oc| ty Flow velocity 


bernoulli's law 


jjjla 


The often cited example of the 
Bernoulli Equation or ‘Bernoulli 
Effect" is the reduction in pressure 
which occurs when the fluid speed 

I increases. 


A 2 < At 



V 2 ^ V i 

! p 2 < Pi] 



decreased internal pressure. 


head 




pressure head 


.Li. 




specific gravity 








viscosity 




density 


Aim 


hydraulic resistance 




pressure loss 


dl 


loss 


hydraulic motor 


j j.1aA 



o 




fixed displacement 
pump 


AILLj A^Ij] 4 -v v 
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variable displacement o jj*2a Aa. 1 j] 

pump 


pump-motor unit a£j^o ajL^o S:ia j 



air compressor 


compressed air 
pneumatic motor 


4 l >» 


a jxj& 


I 






vacuum pump 
fan 


A-a. 
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gear-type hydraulic 
motor 

blower 


£j* LS^JJ^ ^ J ^ 

_ cs^J^ 

4_kali 



screw pump 


vane pump 


vane motor 


A 11\ A^ 




Mulliph^Sf: fFow into pun'ip 

Flfiw it drivfln 

rnjtwfiruls Iju lliu Co umer-rQEatlng 



** ** ** * * 
4 *JjojJ^) 4 -V 


(JAj j^) (jAj j ^ 



axial-piston pump 


4 ^ 4joijI^ A^j 































89 


lie- 


jj^dl (iLjILlAil *Lui.llA A 


hydraulic cylinder 

t 4 K \\ 0 Q.1& 4- ^ ^ 

** ** w ** 

4jI jiajuj) 



^ 1 

W> 

piston 



single-action hydraulic 
cylinder 

cJxall 

T 

! 

double-action hydraulic 
cylinder 

4 \\ AjI 

T 


telescoping hydraulic 
cylinder 

AjfLilAiljiajujl 
<jj j£judli 


valve 

c\ Ai\S\ 

L:4 | 

jTJ* 

a4M0 

4 

hose 

(°V) fjlaja. 

( 


> 

spool valve, Slide valve 


SUPPLY 

RESERVOIR PUMP 

11 U 

RESERVOIR 

11 

MMHH 

“ L "ir"ir"- J 

PORTA PORT Ft 
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rotary valve 





cock 


^aL<u^a i A.jq W 


set valve 





pressure control valve 




\feh* plug Nd r 
oo?t vf tty in actuator 



The differential pressure drop _ 
across the vatve = 3 bat g 


pressure relief valve 


JaxjJall <■_*< vLaa^a 


UK 

0---] 

®= p pep 
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safety valve 


(jLaVt ^La*^ 



wm 

Sprite Loaded Safety \klve 


pressure reducing valve 


JaxjJall ^Lu^j 



W<S-M >?*1 


check valve 


^Lul<d' ^ ■ -*< 


Valve Clapper 
(in partially opened position) 



Mainline Pipe 


throttle valve 


(JJjIa. d A 1 ^ 





orifice 


A^jk t C-J3J i AA 



Differential pressure 





































































92 


lie- 


jj^dl (iLjILlAil *Lui.llA A 


directional control valve 


hydraulic accumulator 


cLajVI ^Laj^a 


AjfLil jjJjA Aj jlkx 





«=0=fl=tt=D=i 


r- TOag 
5D0EK 

grease ? 



(DOO 

Low pressure 


High pressure fluid 
I I Low pressure or return fluid 

I I Nitrogen 

AC CUMULATOR Rob Wilde © 


hydraulic reservoir 


cs £j]jjAia j! jL 
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(iLjILlAil *Lui.llA A 


pipeline 


lUlJai. 


[FLsW-QUIPj y 


Solenoid Pack 


Nitrogen Charged 
Accumulator 


"sWrJfii 


Position Transmitter 
with Limit Switches 



Pressurized 
Un-pressurized 
Cylinder Pressure 


System shown fully pressurized 


Fig. 1—Typical Hydraulic Schematic 
(Shown fully pressurized with the valve in a 'steady state' position) 


pipe coupling 


elbow 


tee fitting 


ili! 


C‘ t-£ 


JxXi £ jaj 



cross fitting 


£j3J 



nipple 
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flange fitting, collar nut 

A Q ^ 1 


union fitting 

(jjjjiii J^SJ Ajj£jj 

0 


coupling nut 

a! 


tube 

S^jjolLa i L J 


filter 


fSJ|f "11® 

f 

centrifugal oil Separator 

L$j£jA A J^a ^ j 0 j jli 


gear pump 

♦♦ * 

JM 

l vK? / 


shoulder nipple 


b 

rpipe •„ !" Coupling-.^ 

- - -- :' - , 

iliiil 

c-.. /£" - 

sr 

1. 

i 

□! II! 


k - e>” — — — >i k-- 2#^ 

Fig. 68.—Nipple chuck and nipples. 
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(illudj ^ 1 “ ^ ife 


Foundry Engineering 


English 


casting process 


mould 


mould core 


casting 




<—U^aJ 


2 ,Ur- 


<_dVa 


eJiiii 






\\ 





draft, taper 


c_jlLSll J^j\ 


LJLJ 


High suttt Reduced *u« w 





Throw w%li Ouittii |»und« 

>«aufci m «r*rp»R# »A*tiofiil jijppMt U> 

A Ming coulm g rr4V» VlfpA^# 


. 1 .» 

'V “""V 


rib 


i f. jjj t ^Lia 
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pattern 


solid pattern 


■JjuoaJI ^ 


L lL- 





loose piece 


AjI j AxJa3 


core box 





Pcunng basin Cabling 


running system 


jiali 3^^ 

!; I—jIAaII 


iN 


Filling _ 
system 


O 




\ 


O 




5d 


Metal core 


Sand core 

a 


Gate 


/ 

Die local ion 


T 


Core Print 


pouring basin 






^4 ' 

ingate 7 ^Runner 



BASIN 


SPRUE 


WELL 


sprue 


cilLou 


die, die casting 


i 


(—ilia i <_iILa 


choke 
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c_i]ii]i ^ Ja o* <-£ 

Cope 

Drag 


open feeder 


1/2 MOLD CASTING 


BottleMysteriesxom 


chill 


^ jULc 


MOLTEN 
METAL 
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melting 


uWj^ 


Basic Cupola 

ft 


cupola (furnace) 


oJ 



Tyurere 

@ 15 Degree 

incline 


Molten metal 


burden 


jjill 4j jjc* j! aJ 


scrap 




iULjI i 4 v 


coke 


iA j£J 


electric arc furnace 


<JJ* 


electrodes 


electrode mast 



^hydraulic 
rocker 
cylinder 

cutaway view from front exterior view from side 
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molten metal 


i >»»*1 -all 


induction furnace 


UJ* 
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ladle 





centrifugal casting 


L$j£ J* ^ J^ 4 



foundry defects 


crack 


shrinkage 


blow hole, pinhole 






C>* 


o» 


jjLa£jl 


(jjiia-jj ^)ia. i A£.la3 

^ jUii 4ik!j 



lo 
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sand inclusion 


swell, ram-off 


lU jj 





porosity 


!■*>■*< i 4 -LaLm^a 


Compaction 




(,'•' Grain . .>A; 


T Dissolution loss 


i'7 rr v : ?ix£^^j 








*— Hydrostatic pressure 
L Lltfioftaflc pressure 

Precipitation (neocrystallisation) 
Dissolution (niicrostylolites) 




joint flash 


cjIj jiii & jUj 
cUlill JaiJl ^Ac* (Jjj^a2)Ul j 


Feeder 


Runner 


joint 


Core 


x 


Casting 


Sand 
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JaxSI 

Mechanical Working 


English 






rolling 


closed die forge 


Aiajoll 


Rollers (smooth) 





open die forge 


C>^ 


La <■ 


Plan View 



drawing 




Punch 


deep drawing 






j 


Die 




L 


h 


m 


Die 


Metal 
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(ILHLlaI) ^Lui^lA A 


extrusion 


pressing 




o*£l\ 



ingot 


billet 

steel billet 


slab 

slab ingot 


A_u.1*_a A-nfLao 






Ajj^uc^ AjjfLuJ 


ffrr J 


Yr^’lSJ 



billet mill 


Ajj.lx^all -jl yi Ajj£La 


section (shape) mill 


section mill roll 


a^U Ala o Ai^U 

** * * V ** 


A.jnl'x 4 jj£Lg 4jI jiajujl 
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rolled stock 



bar 



square bar 



hexagonal bar 



round bar 

L tu>iA 

E 


angle iron (bar) 



ji 

u y ^ 

^ ^ 

,.r 

W^Jk 

W>J^ 

i x 

I-(beam) girder, joist 

J ^jJajlc- 


channel 

AjJa^lc- 
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Tee beam 



1 

Zee beam 




tube-rolling mill 

L-iuUVi AiAp 


seamless pipe 

(f^ UJ-^) i_y^ Mjfii 

r — === 7l_ 

A M 

i 

.hkes^h _b 

•oooOQ® 

drawing mill 



drawing die 

l. 


sheet mill 

Q v ^\\ 


plate 

(lP^) 


sheet 



strip 


.^ . 

band 

(jljjl) JaLj 


cutting-off 



shearing 

* ** 

(J^2 
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blade, knife 


c ji£juo i b^jLua 


iRKHOLDING ■ 


l/OFSKPIECE 


UPPER SHEAR 
BLADE (MOVABLE) 


■yv Mjr/ 

LENGTH 


l J i 

I^L 






'FRACTURE 


LDWER SHEAR 
BLADE (SFAIIUIIARY) 


SHEARING PROCESS 


shearing machine 


<M ***** ^* 1 


alligator shear 


squaring shear 
gate shear 
guillotine shear 


notching shear 
notch 





Lulflj 


L>^ 


A h ^>0 


A 


'Ll A \ . ^tQ ^ 


j*- 
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rotary shear 


rotary cutter 


forging 


upsetting 
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drawing out 


^Wadl (jLt^aSj 


Example of Carbide Die Cross Section 



— BEIL. 

ANGLE OR RAO.U: 



HOTROUEDBAR 


- APPROACH ANGLE 

BEARING 


DIAMETER 

1 1 

XV s 


COLD DRAWN BAR 
DIAMETER 

- BACK RELIEF ANGLE 

CLEANED (Iron Oxide Seal* Removed I 
HOTROLLEOBAR 



BAR CENTER LINE 
/ _ k. 

COATED WfTH DRAWING LUBRICANT 

COLO DRAWN BAR 


t t 1 

HOT ROLLED BAR HAS ROUGH 


COLD DRAWN BAR 

SURFACE SMOOTH A 

t 

SURFACE ANO IS OUTOf- ROUNO 

CARBIDE DIE 

CROSS SECTION PROFILE 

OUTOFROUNO 



mandrel 


a -al' 


Step-down Face Thumb Screw 

\ 



Precision Machined Body 


Beveled Screw Head 


piercing 

slug 


L-iSlS 


j AjJaS 


r-<Zb t 


Pu*>CH 



LpARAAX-e 

KAJtrLB I'i-Z 


hammer 


ASjIsuj 



anvil 



pneumatic hammer 


(XjfijjLajJj) AjjI jA 


control lovor 
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hydraulic press 



shearing blade 

^a^]| S^)La> 


press brake 

■ >i-a 


e L 

* J 

i 

template 

SjUS 

\jla £Jj^aJ 



Jmwn cop 


blank holder 


4 aA, 


d! viLou 


..- punch 
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metal spinning 


flanging 


stretch forming 


j^ILj i\Vi 


a. UK 2LaU i^l 


AjJLojIIj Jj£Juj 



embossing 

emboss 


jUJ 


a jjW <jSj^ cPjP ‘ fcj 


roll bending 


jUI(JjJ jSJ 
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roll seaming 
seam 


direct extrusion 


indirect extrusion 


container 


dAil^JajuiVLj jl •y il 






^juiIao JJC. Jjjj 




C UjJaB t 






stem 
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SjljaJL AaJIjlaII 
Heat Treatment 


English 






heating 

soaking out, equalizing 
soaking time 
cooling 

critical temperature 






iC jLujj] ojjill 







transformation range 
annealing 


(jlkj 


(ji]j i t . 'h 



STEEL 


%C -► 


recrystallization 


VYW A i 





RtiPovefy 

Cdld-'A^baj: Fflfmn 
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stress relieving 




normalizing 


6 ^ 


hardening 


quenching 


isothermal hardening 


1 Al t < '1 - 


iLLuj! 


o dulii d- 



surface hardening 


( A x ^Jajui 




induction hardening 


water spray 




>U 1 I 


c^J 



fame hardening 


aIx2u1Li aL 





ageing 


y^c. i a -v j-vjiT' 



strain 


Fig. B 


Schematic diagram stiouinq upper yield stress 
at B and a second upper yield at R which 
occurs after 'ageing*. 
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natural ageing 




carburizing 


\ ^ Q*t 


nitriding 


/j 1 -^- ji ' 


cyaniding 


JjjLudlj 


cromizing 


^ j j£JLi ) diljUfr 


heat-treating furnace 


AaJIxaII (j^)3 



1 


ii 

L" 

1 

k 





iron-carbon equilibrium 
diagram 


jjljj 



- pearlite 

and i 

pearlite and carbide 


ferrite | , 

i_i_i_i_i_i— 

i 


,ron ' 0 0.5 0.77 

© 1999 Encyclopedia Britannica, Inc. 


1.5 2 2.5 3 3.5 4 4.5 

carbon content (percent) 
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JJLulIII 

Machining 


English 


machining 


cutting 


cutting tool 


workpiece 




(J-oj ; ^ X ' ^JxC- i 

A_i£jjL£»x<xll (JLftC. '^| 

J J aU jaJl£ ^ULitil 

j Jajud£ll J t _ilajudlt J 

i _l£ill 


^h.aU o^)i4u jl oljl 


cUll^ka 



allowance for machining 


^ISaaII J**]] C Ul 
4 * 1*11 Jc 


chip 


AjLaj i 
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rough cut 


finish cut 


cutting edge 


(JJJdA 


^c-lj jjJaa 


AiU 



flank 


t. n\ i ^Ua. 


feed motion 


^1 a£j^ 


cutting speed 


tool wear 


A£-jjoi 


a 1\ (ss^\ 4+ jSj) jsis 
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(iLjILlAil *Lui.llA A 
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universal machine 


4-xsLc. 4_la I ) 4_il£La 


special machine tool 
manipulator 


<Ja 






JJ 


iLLo 


gripper 
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jj^dl (iLjILlAil *Lui.llA A 


turning 


lathe tool 


tool shank 


AJal^k 


<L!jadl ebl 


4Jal^)aJ( ebl JjLuj 




pkn view approach ^le 

it .t 



plan trail angle 


nose radius 


tool point 


AJal^aJI ebl (_jjjI^) 


Tool shank 


ool point 



brazed-tip tool 


(jd-dl o jg »a 4_Ial^}A. ebl 



tool holder 


knurling 

knurl 


<L1 jadl ebl 




* jjj i 
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(iLjILlAil *Lui.llA A 


knurling tool 




>bl 


lathe 

lathe engine 


counterweight 
three-jaw chuck 


four-jaw chuck 



aU 



“ lr«S¥<f« f*td amfrgj 


_ ujl JA 

<ilj^all C-fljla 






(—a 





expanding mandrel 


A AbLuj 
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steady rest 


i A±n\ 4iLJ! 


^ « 

^Tr- 

ft 

© ASH 


Compound Table 


Aj^^a A!jUa 



Vertical Slide 


turret lathe 


tracing duplicating lathe 


AjJ jaC- AjSV^jI a! jUa 


Aja.^)J Aia^)i->j 



Aj^LulIIui] AJa^i^a 
















121 


lie- 




rotary table 


automatic lathe 
turning 


ojljJ (Cjjjjj) A!jUa 


A yl ^ j"'ji AJa^ja^a 


aLI 






Ccpyngm C 2007 CudorPimNM 


facing 




{ 


grooving 



cut-off 




1 - 

D - a 
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(iLjILlAil *Lui.llA A 


thread cutting 





drilling 




boring 





reaming 


c— i£i!l 


reamer 


^aJt-La t C_Jj£l]| £JjoJ jJ 

Ljjislt j 

L_J j£LLI £jud j-4 
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jj^dl (iLjILlAil *Lui.llA A 


tapping 

4 _ilkh jl 4 

WMplMI. 

1 r 

TOC 

1 ' olt bon 

r«M dire-ebon 

C«o»rC* 0 2007 CuttcrPinNC 

Tool Rotation 

Q H /Abrtptece 

1 ■ / 

HI / 

Copyngrn 0 2007 Oi«wnPtrtN« 

boring head 

L-jSSlI Shi jail 

(sh!) 


drill 

L-jfilj 4 L-iSj 


f N 

Bk 


tang 

L-iSilJI Shi 

Tang Shank 
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flute 


el.M ^xiA\ 


• Conventional Web 


FLUTE FORMS 




• Parabolic Flute Form 

• Thicker Web 


step drill 




i_i£ 




centre drill 


j£ J* 



shell-type core drill 


JjLuo 4-islj 





core drill 





counterbore 


L_ 


Counterbore 

Countersink 


Shank hole 


Pilot hole 


V 
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drilling machine 





drill chuck 


eljl (_pajLa i v-Jiill Sl^l l _i^)Ja 

i_l£ill 



shaping 

shaping machine 


h» A 

±LA\1 i JaJsSlI 


TOOL FEED HANOC£_ 


CLAPPER BOX 
TOLL POST- 


RAM CLAMPING NUT 

SCALE INDICATOR 

CLUTCH HANDLE 



slotting machine 


slotting 


4_uLill Ai£Ld! 
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lie- 


(iLjILlAil *Lui.llA A 



milling cutter 


plain milling cutter 


Clink milling. 



www t sch a rptool s, com 


end mill 


jjj£5 sbi 

c-jiili sbl (jc* sbVl ^ 

^ j i** 

Sbt£ V llAg.>\t ^ 

S^l j ^ iVi\l 
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lie- 


(iLjILlAil *Lui.llA A 


key-set milling cutter 


T-slot milling cutter 


double-angle milling 
cutter 


convex milling cutter 




L_fl^)A. ‘‘‘ j ebl 

T 




A ■« jjjaj eb! 



square T-slot ball shell 




concave milling cutter 


o^jxLa Sbl 



face milling cutter 


cs-^J jj& 



slitting cutter, slitting saw 


VVWa 


sbi 
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lie- 


(iLjILlAil *Lui.llA A 



broaching 
keyway broach 

rifle 


<_j.ii.ta 


-N.il ^ i >i j ^ 


i tajjk i 
JjjLiJt CjUUaJjuo Ji.ta 


broaching machine 


Ajj£La 


milling machine 


JiJ* 


^Lu£U 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


grinding 

‘ 

Wt^Bn ftrttf'*' , 7 \mzz£ 


grinding wheel 


^Hl^. 


grinding dish wheel 


^Ba ■ 11 

I 

RK - ^giigp 

^■tta£^£jj£gpypaP' r 


segmental grinding wheel 




internal grinding 



internal grinding tool 


j 4 ( 

_ 

1* 

plunge grinding 

AjjIj j ^)j*^ 


grinding machine 



^ 
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lie- 


jj^dl (iLjILlAil ^Lui^lA A 


rotary table vertical- 
spindle surface grinding 
machine 


abrasive-belt grinding 


threading 


single-point threading tool 


-3 AljUa ^lIa. Ajj£La 

J ysC. la. i= j ^ a 


Jajail£ ^ ^* 1 ^ 




AjjIa. 1 '<3 ebl 



threading die 


Ajljhl A^l 


(& 1 f, 

# % 1 


hand tap 
diestock 


aJjUI 

Ajljhl A^i] j^-' 


m^a 


- 6 - 


tap 


Ajlkb AJjl 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


gear making 


gear cutting 


gear hobbing cutter 


bevel gear cutting tool 


gear shaving 


gear grinding 


(4iiua*i! 4 W »1 £-L^a 


<ilabdl t—^laS j\ 


•a^a-v ^ - il u. n ^ jjjaj oIjI 


4jJa i^yt ^Jal^2k^ eljl 


4 Yu »a\\ 4 k*ll.k££ 


O* 
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lie- 




q Aaail j J^xJl 4jjUa 
Bench and Assembly Work 


English 



vice 



bench 

aJ jUa 


file 



rotary file 



hacksaw 

^)LuILa 


round file 



half-round file 

k- q 

— 

scraper 


V 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


wrench 



box wrench 


QX\ 

pin-face wrench 


— c 

bent wrench for hexagon- 
socket head screw 

^juoIAjuj (JjLa 

1 

socket wrench 


1 

1 

r!IL 

adjustable wrench 

(JjIS ^IjLg 


screwdriver 

<.Ah* 


power screwdriver 


-«x 
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lie- 


(iLjILlAil *Lui4lA A 


electric drill 





flat-nose pliers 


A ‘‘4 


round-nose pliers 


«.lg . a J >iLo£ 



cutting pliers 


brazing 


soldering 


oxygen cutting 


4 t U j A_t 




aL^a ' J 


U J>^ Vlj (jiaa 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


gas welding 


hand-held shield 


welding helmet 


ground clamp 


hand grinder 


jUlL f Uh! 


LfJ^. <^1 j 





S3 J^3 (S3J$^) 
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lie- 




Engineering Drawing 


English 





drawing, drafting 


bl ' t ^SJJJ i 


T-square 


** ** \ 


triangle 


compass 


c * \\ : \a 




drawing board 


r*j\ Aijik 


projection 


jaLLu 5 


plane of projection 


JaliLuiVt 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


orthographic projection 


frontal plane of projection 


fSlS -LtLuil 


4_LaLa : ■ JalLu , A - 



horizontal Plane of 
Projection 


4_lij3VI JalLu , A \i.. 



profile Plane of Projection 


A "'1 -N.U JaULuiVI A -n-Qi - 



first angle projection 






First angle 


third angle projection 





Third angle 


view 





Front view Right skte vtew 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


front view 
view from above 
view from the left 
view from the right 
view from below 
view from behind 
auxiliary view 


partial auxiliary view 
dimensions 


J)\ AJJ ill 3^ JaiLuLA 

3 ^ 

3 * 

3 ^ 

AC-Lal^ JaiLuLA 



t^C'ljUbQ 


CrU^ 




CjLujUS 4 3juI 




extension line 
arrow-head 
leader line 


isometric projection 






3^1 JmJI 


L 


JaULudl 


Globe Molar di men sions 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


assembly drawing 


title block 


parts list 
detail drawing 
dimensioning 






4 _kj 


'J* 


(XLjjaJ!) <jljj& JijJ 


J j- W 

^L'_ jLjucLAI 



—§0 

- 20 ~ 


75 


scale 

general view 
sketch 

tracing paper 


jLuoliall Ajjudj i ^jjjLaia 


JaJjuull J titi-v ^ jka 

tijj 


visible outline 


cr 1 ^ 


-LlL 


CS- 1 ^ J^ 


E- JaA. 





hidden outline 
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lie- 


jj^dl (iLjILlAil <Lui 4 jA A 


ujLu,Ull jAliil 

Accuracy and Measurements 


English 






accuracy 




interchangeability 


JjUill aMI 


unification 




standardization 


i 4 jail Jja. jllI 


nominal size 


■VI oAM 


cs-a^i O*' 


actual size 


(^Ijll) ^kjl pAfll 


size deviation 


Uxk 


L-SlJAj] 


size scatter 




.Ull 


JJXJJ 


distribution bar chart 


O-loC-l gjL)J 


Distribution of Bar Chart Column Heights 


JZL 


n 


jHH 


Really, Really Fairly 

Realty Short Short 

Short 


Medium Upper Fairly Tall Really Tall Really. Tater Ilian 
Height Medium Really Tall Really 

Realty Tall 


0^)1 


range of scatter 


,,1 jallj jiu j JijJlSk, 


average of value 


a i-». .'j~' a a y<> 


standard deviation 




?,(x,x) : 


(n- 1 ) 


normal distribution 


c- 




Histogram for Normal Distribution (mean = 3.8, sd =4.3) 

fh 




^A. 


A 


rW~ 


-13 -11 -9 -7 -5 -3 -1 1 3 5 7 9 11 13 15 17 19 21 23 

Md Points for Normal Distribution (mean - 3.8, sd-43) 


uniform distribution 
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lie- 


(iLjILlAil *Lui4lA A 


measurement 


O' 


.La 


measurement equipment 


L>“ 


Lil djiAx-a 


gauge block 


^La djlAx-a 

(Johansson) 

(JjjjuiAA .» «Q 


go-gauge 


L_jAAj _ jLix<a 


not-go-gauge 


l_iAAjV - 


thread gauge 


(aI ^Ai-^ll) (jiluil 


thread ring gauge 


(yr^ J^') jliuil jLxx 


inspection gauge 


jL*-* 


tolerance 




allowance 


iIa^q 




clearance 


t (jLiajl i Aj^uik 


interference 









Inspection ftauge itispsci™ Gauge 
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lie- 


(iLjILlAil *Lui 4 lA A 


interference fit 


1 4 -v i Jj j .1 


iJ 



tL; 

2.001 


U g ”? J 



clearance fit 


^4 -»v ■ .-A J_i_: ) ^aJ^Ld ^jLk 


t 

t 



*503 

*498 



^.500 

®495 _ 



i 





basic-hole system 


^gJOlLujI t_J< ]| .*Uaj 


T T 

. J.2506 J,2509_ 
“1,2500 n.2503 

L ± 


) 

3 


basic-shaft system 




.505 

.503 

T 


1.500 . 

) 

1.498 

i 


DMV2Ch03f40 


dimension chain 


<jLudLuo ^\ju 


combined Dimensions 


^IjuI 
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lie- 


(iLjILlAil *Lui4lA A 


parallel Dimension 


4_i^)ljlLa .ilstjl 



maximum limit 


^aVI U 1 


minimum limit 


^jVI Ul 


upper deviation 




i_a ! 




VI 


lower deviation 


^Unlll L fll^)a-jVI 


dial indicator 


stand (dial indicator) 


4x.Luj 


(^Jjol_lii]| A£.Lui) 


4 



optical gauge 


(<JJj^all ^Jpdb) (J J 


microscope 


L_1 J 



micrometer 
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lie- 


aU (iLjl&x&il <Lui^Ia a 


vernier scale 


vernier caliper 


^jd_jLa 



DEPTH UEASuPftHG 


feeler gauge 


I^asII ^jjjLiLo t ^)1j3 



ovality 





Cladding Diameter 


a Di + D; 


ovality 


lobing 
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lie- 


(iLjILlAil <Lui 4 jA A 


roundness instrument 


non straightness 


i (^JjS) sb! 


l> Aa JJC. (^Jaui) 



straightness 


h> l ^ 


flatness 




non flatness 


Jajjax jJC 


convexity 




concavity 




parallelism 




non parallelism 


(J^aJ V t ^ jljJ V 


perpendicularity 




angular deviation 


4jjl jll L fll JAjj 


sine bar 


radial runout 


ia. s 

^ jU. ,'\l jjlja] Njh«i ha 


^Ajclstjuj^ SjIjILjVI jc. £ j ja 


hardened and grannd bar 








h 

1 e 

f 

: blocks: ■: ■ 


h 





deried and ground cylinders 


1 = distance between centres of ground cylinders (typically 5 M di 10”) 
h = height of the gaug£ blocks 
e = the angle of the plate 
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lie- 


(iLjILlAil *Lui4lA A 


coaxiality tolerance 


^jjLaaII 0.1a j ^aLuiJ 


coaxiality gauge 




intersection of axes 


jL^aJl ^JaLsj 


symmetry 


j h»' jj 


symmetry axis 


j * 


surface roughness 


4 i*i*-v 


'• -.1 L lllUi - 



roughness comparison 
specimen 


t'Vijw'-s. 4ji jLLaJ 4 ‘i it-. 


f 'WzZz2zzZtm%zzz2M$7 1 





P*' ” ^/%rv -w -V*V*u^. 




accuracy of gear 




involute-profile measuring 


^ Wi «a 


bearing tooth-contact 
pattern 


jliJ jjI 

(jliuJ (jjj till Vl-t VI ^)j| 


gear Tooth Vernier caliper 
caliper 


^Jjll jlL-il (o^) 

4 4 j I-., n*y ^)ja3 t ^jLjC- 
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lie- 


jJ^aH (iLjILlAil *Lui4lA A 


LJlJ 1 a 

Miscellaneous 


English 



lorry, truck 



dump truck 

AWljaa 

; '-dBP 

jlkv 

truck trailer 

Ai^.Lai 


trailer 


i 


chassis 



muffler 

^l\Sk 


Nlhit /• 




^jj4s/ 

tractor 



wheel-type tractor 

jl ja. 






j*I8) 

tractor (chain) 



diesel locomotive 

Jjjjll Cj! jLli 


control desk 

L- 
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lie- 


jj^dl (iLjILlAil *Lui4lA A 


sand bunker 


^ Jjiaba 



water tank 


£.1* jl JA. 


wing 


-liA 


aileron 


fin 


c Ua (jA 4 ?■ 1' 

S^jUall 


Jjjjjj]! <Ajj 4 Aiic. j 



rudder 


Aiiiuoll ^ e^Lall Aij t Ai^ll 



antenna 




Solar cell 


A. UM<Qjuall 


booster 




hopper bin 


L?*-** (tj' j^) 


-4 
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lie- 


jj^dl (iLjILlAil *Lui4lA A 



lift truck 




hydraulic jack 




crane 


& J 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


gantry crane 


Aj^juoa. 4jl9I^) 



belt conveyer 
belt conveyor 


screw conveyer 


overhead conveyer 


truck conveyer 




JJ *" 1 


CS^J ji^ ‘ cpj 


cs^ 1 J JJ ^ 


4J*J J6^ JJ*"» 


elevator 
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lie- 


(iLjILlAil *Lui.llA A 



excavator 


ojli^ 


bulldozer 


Ail 






grader 




^ 4 /J^Lui 




loader 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


backhoe loader 




.Li 



pallet 


4jliii A i 





mechanical jack 


(A ‘1 *'... ^j <j£Ljl£j*a AjlSI 




hand winch 


hatch 


3 (lAjj) 


C-L^udll 


£ 9 j]| 


Jit 
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lie- J^Ia 


(iLjILlAil *Lui.llA A 



oil mist detector 


du^JI jLkj <Lail£ 


spark plug 


(_)' •»'' ‘~~'V I Ajlajuj 


■Solenoid Components ■ Fuel Injector Assembly 
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lie- J^Ia 


(iLjILlAil *Lui4lA A 


thermostatic valve 


^^,ul ~i i .1 ^Laj^a 


Thermostatic valve Tor oil system 



U COLD POSITION u HOT POSITION 

G> 

WARTSILA 


universal joints 





Fig 1.31. 

“ J"and “JS ” Series Machine-Finished 
Universal Joints 



Fig 1.32, 

BOS- trong Heavy-Duty 
Universal Joint 


combine 


separator 


turbocharger 


L 




6 JJ 




i^,j s jji 


jjjj 4 (j^Ludll 


















































155 


lie- 


(iLjILlAil *Lui.llA A 


oil pump 


damper 


automation 






4i*j| 




process 


C l 


A y\ /\f*- 


• -^V A-iLclC. 


Blast furnac 



mechatronics 





CAD 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


cantilever crane 


Jf 


punching machine 


ij 

\ r 

punching 


*. "i f ^ * '"■ "£■' ' ; 

hook 


0 


differential gear 

aAj la <iS jj 


gate valve 

jJ 


coolant 



simulation 



ballistics 

jdc. 


beveloid gear 
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lie- ^laJl Jila 


jj^dl (iLjILlAil *Lui.llA A 


gyroscope 


4-Jji^JJJa. 


Gyroscope 
frame 


Gimbal 



Spin axis 


Rotor 


bogie 


4-jjc. 


boom 


^ j 


Stream lines 


d Ja daa. 

** • ** V 
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throat 


(jjc. 4 


toughness 


Ajlla 


ultimate strength 


4^ajULdl 4 4-ojULa 


shift 




float-cut file 




gap 


** i 


boiler 


J-a 


viscosity 


4+jji 


compressible 


JaliuJaj^U (Jjli 


boundary layer 


2bjM! Aidal! 


continuity 


4 JaliaJl 


production line 


Jj! ijlill Jaa. 


robot 




synchronism 




camber 




design 


^aJJJ4 h» 4 * ‘ ^ ' 


alignment 


4 jUaJj 


cross-section 


^iajc. ^JaL> 


cathodic protection 


(JM <>) V jM 


forming 


j Sjl^aJl 4_iLa£. (_Jajol 1 j 4 ill 

c^Ludl j Alaj^ll j L_iauudl 
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lie- J^Ia 




stamping 
tower crane 


shackle 


aIaxII (ilui 





heat exchanger 


(J? j' 


Tub® Shell 

Outlet Inlet Baffle* 



baffle 


compressor 




Liilil 






A t . 


Shell Tube 

Courtesy: Washington University »«i*« w,rt 



tachometer 

servomechanism 


stability 


ejjl> 


j inut L Air Ccacrtiwr 





Motor 
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(iLjILlAil *Lui.llA A 
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lie- 




English 


abrasive-belt grinding 


absolute pressure 


acceleration 

^jLaull t 

acceleration vector diagram 

(J A^j Lc 

accuracy 

** ** 
AH 

accuracy of gear 


actual size 


addendum 


adiabatic process 

Ajjtj A 

adjustable wrench 

j-iilill JjlS 

ageing 

t Ajk 

aileron 

(jjl jSlI ^ iW\t 

air bleed 


air compressor 

S-l AJ^C^Lja 

air per-heater 

*1 jfrll 

air throttle 

^|^J| (JjjLa) ^Laj^a 

air-fuel mixture 

j ^cjj-o 

alignment 

Aihn 4 jLaJ] 

alignment pin 

^xikull 

alligator shear 


allowable stress 


allowance 

J)L^q 

allowance for machining 

*» W\l J& J**]l £ U1 

alloy 


alpha iron 

lilt AjAa 
** 

alternating current 


ammeter 

^Lj^ll jlull 

amplifier 

(dj^}j£^a 4 

amplitude 

S4 

angle iron (bar) 

A^j jJ^q AjJa^)lc. 

angle of friction 

(i]K*i^Vt 4 ijl j 

angle of torsion 

*1 AjjIJ 
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jJ^aAl (ildl&jAl *Lui.llA A 


angular acceleration 

<Jjl jll 

angular belt drive 

AjjI j ji (f! » 1 

angular deviation 

Ajj) jit 

angular displacement 

LS 4 4jjJ)a A^\ jl 

angular velocity 


annealing 


anode 

^aII l c Ajj! 

antenna 

^IjA 

antifriction lining 

c^\l <W j ALjaA 

anvil 

ALuo 

archimedes worm 

(JjjAia^.^)! C—ll 

arm of a couple 


arm of force 


arrow-head 


assembly drawing 


atmospheric pressure 


automatic lathe 

A.J^uIa jJj) 4«la^iA 

automation 

*loji 

auxiliary view 

Ac* 

average of value 

A-Snjuj jIaII AaJ^I 

axial load 

^A^A^ 

axial-piston pump 

4 ^ 4jouI£ A-iuJaA 

axle 


babbit 

CjljIj 

(J A^Mt jl (Ja*sa\\ CLlAj (jAxa 4jUaJ 

backhoe loader 

£^ljA £a 

baffle 

JaiaII <J^1a l ujUV^ CjL^ix^a 

ball 

(Ja^a\1 ^3 4^)V*a\1 AjjAxaII 4 

ball bearing 


ball circulating nut 

Sj!jA 4 ]^ 

ball circulating screw 

Cj^) jlA 

ball thrust bearing 

4j^^a1I j 4jA^a*JI jill Ja^jj 
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lie- 


jj^dl (iLjILlAil *Lui.llA A 


ballistics 


band 

(jljjl) Jabj 

bar 


barrel-shaped roller 

i 4j| 

base circle 


outside circle 


pitch circle 

dlljiadll S^)j|j 

base plate 

4_LuAju2 4 ^ 

basic-hole system 

C-JiLllI - -i 

basic-shaft system 

oIjuj; ^LlaJ 

battery 

ajjIU! 

beam 


beam of uniform strength 


bearing 


bearing base 


bearing bush 

Ante a 4jLLu 

bearing shell 


bearing shoe 

*\\ ^ 

bearing tooth-contact pattern 

^jldail Jjl 


jsii) jiiuoi jji 

belt 

jj^ ‘ f' j** ‘ 

belt conveyer , belt conveyor 


belt tensioning 

(^' j^) J 

bench 

<1 jUa 

bending 

* 

bending moment 

(JJd jilll 

bent wrench for hexagon- 
socket head screw 

^Jdl^jll ^jujIAui (JjLg ^*1 \hj& 

bemoulli's law 

iJyjt uj^ 

bevel angle 


bevel gear cutting tool 

4-lla (Xial^)d) i\S\ 

bevel gearing 

A4aj cHJJJ 

bevel weld 

JjLo ^aL^J 
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lie- 


jj^dl (iLjILlAil *Lui4lA A 


beveloid gear 

^Ja ^^^A 4jjuJ 

billet 


steel billet 

/‘AjjJaS 

*» *» w * 

billet mill 


bimetal 


bimetal shell 

^JlA^LA ^JA S^)jal9 

blade, knife 

c jj£ju0 4 

blank holder 

^4 n. W * U 4 <A\xx}AA 

blast furnace 

ajIUI jljaVI 

block spring 

^ lil ^ ^pajU 

blow hole, pinhole 

^9 Jjliil Lg-Lkl^ 4 4x*ta9 

blower 

4kk9 U 

body-centered cubic lattice 

Aj^^^a Ajax£a a£jjoj 

bogie 

Aj jc. 

boiler 


bolt 

^ jj 

bolt joint 


boom 

^ j ei'j^ 

booster 

j«>^' 

boring 


boring head 

sIj! 



boundary friction 


boundary layer 

AjjMI AajUI 

box wrench 


bracket 

4.^.1 \juj 4 A.h 

.•V ** 

brake 

4 4i*^)9 

brake drum 

4j| 

brass 


brazed-tip tool 

^jdLall SJ)g,^k^ 4-lal^)^. Sl^l 

brazing 


Brinell hardness 


brittle material 

4jud& S^La 
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jj^dl (iLjILlAil *Lui.llA A 


broaching 


keyway broach 


rifle 

djUUaJjal Aj^i^> ( tj 6 

broaching machine 

JUJlkj Ajj^Lg 

** ** 

broaching tools 

CLjI 

bronze 


bucket elevator 


buckling 


built-in beam 
encastred beam 

SJjLg AjJa^)lc. 

bulldozer 

Aitj^ 

burden 

jjill Aj yc* jl aJ 

butt corner joint 

Aj A u^Ijj Aix^aj 

Butt weld 

p!)Lg] C ^^J^ljJ 

butt welded joint 

j) A.J^lu ^»L^J aJj^sj 

cable, wire rope 

i Aw JLpJI 

cage, separator 

At! 

cam 

(\£1\ 

cam mechanism 

^l£]| Alio 
A. Vic. 

camber 

pi W it 

camshaft 

C1)LgI£]| J y£~ 

camshaft 

diU^aJt J jac. 
^l£ll J y£. 

cantilever beam 

AjjIj AjJa^lc 

cantilever crane 


capacitor 

^jait y i y\-iy£> c, 

carbon steel 

( i. iV jij 

jVjS 

carburetor 


carburizing 

^ l^kVl CjULc. 
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jj^dl (iLjILlAil *Lui.llA A 


cardan shaft 

jtajl£ 

camot cycle 


cast iron 

)ll 4 L 

Castigliano’s first theorem 


Castigliano’s second theorem 

A-ulliil ajUllujl£ 

casting 

(jLhWll) 1 i C i£juj 

casting 


casting process 

4_U/l 4 

♦ 

castle nut 

AjlI^q ^ \ ^ a l ^ 

cathode 

cjILuJI <■. <h»'oll i jjjl£ 

cathodic protection 

(J£U 1 ! ^>) ^,j5l£ll AjUaJI 

center of area 


Center of gravity 

(Jajll j£j-a 

central impact 

** * ^ ** 

centre drill 

^ c-jalii 

centrifugal casting 


centrifugal clutch 

<£ j£ >a jia (J^-S 

centrifugal filter 


centrifugal force 

^ SjS 

centrifugal oil Separator 

CS ^j *j 

centripetal force 

Sj3 

chain 

AijudLuJ 4 4 

chain hoist 


chamfer 


channel 


chaplet 

0£! 

chassis 

jg.\l 4 A. uAjudlt 

check valve 


chemical composition 


chill 

j- Ji 

chip 

AjL^J 4 

choke 


circulating lubrication 

Aili^ Sj ^ Cl 

circumferential backlash 


clamping 
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clearance 


clearance fit 


close circuit 


closed die forge 

C- JliL 

clutch 


coarse-grained steel 


coating 

£^Ua 

coaxiality gauge 

* Wj 

coaxiality tolerance 


cock 

(Aa \Axa ^aL<u^a i W 

coefficient of friction 

tSlK'-VI 

coefficient of restitution 


coil 

t L $\a\\ 

coke 


collar 

Jjjla t Aj& 

collar journal 

Jjjlxa JU j ja 

collar thrust bearing 


collector 

jLull i\^\ 

combine 

S^L^a^ 

combined Dimensions 

A-&^y± ±\ju\ 

combustion chamber 


compass 


component of force 

S jUl Aj^^a 

composition of forces 

CSj^' 

compound Table 

Aj^^a Al jUa 

compressed air 

Ja i- da £ 1 

compressible 

JaliuJajbU Jjli 

compression 

Ja\JuJaj| 

compression stroke 

JaUuJajVI Ja jjJu 

compressive stress 

UuJa ^tg-^.1 

compressor 

4 t i 

concave milling cutter 


concavity 


concentrated load 


condensate 

i 
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conduction 


conductor 


cone clutch 


cone friction gearing 


conical spring 


connecting rod 

Jaj|^>ll cjjjJakl! 
Jaj!jl! g-ljill 

constant-pursuer line 

JaxjJall CllAj Jai* 

constrain 

**** 

contact length 

JjJa 

contactor 

Jj^aj ^Jali 

container 

4 el C-j 

continuity 


continuity equation 


continuous beam 


control desk 


convection of heat 

lSj'j*- 

converter furnace 


convex milling cutter 

a vw^ sIjI 

convexity 

l 

coolant 

(aL\ jaJI Jjjjj J 

cooling 


cooling water 


core 

el jj t 4 jla 

core box 

Si jill ^JjjAL^a 

core drill 


core of section 

^JaiLoH Jajuoj 

Coriolis acceleration 


comer joint 

Aij^aj 

cotter pin 

split pin 

^)Lojola]| j) _^^i 

counterbore 


countersunk-head screw 

(JillJ Jj 

counterweight 

U jl <3 j 
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coupling 


coupling nut 

a! 

cover 


cover plate 

A AS A^a 

♦♦ ♦♦ 

crack 

t 

crane 


crank 

tSli. JA\ 

crank-and-rocker mechanism 

j Aik, 

crankshaft 

a jag* 

crankshaft 


creep 

A 9 laflll A K\\\^Al\^. i c_ iIaII 

JjjJall 

critical load 


critical temperature 

4_^.jA 

cromizing 

^^ CjIjUc* 

cross fitting 


cross section 

^JaLo 

cross -sectional area 

^JaLcJi 

crossed-belt drive 

^ialiLa (^1 ja.) J^a1 

cross-section 

Lsr^jc- 

crown wheel 


crushing 


cupola (furnace) 

UJ* 

current 


curvilinear motion 


cut-off 


cutting 


cutting edge 

4iU> 

cutting pliers 

4 » !■>! A 4. 

cutting speed 

4X-Jjuo 

cutting tool 

s^Li jl sIa! 

cutting-off 


cyaniding 

A-uLboilL) aIjuoI 
** ** * 

cylinder head 

(jJj 

cylindrical 
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cylindrical compression 
spring 


cylindrical worm 

c iS ^ uuj ^ ^ 

D’Alembert's principle 


damped oscillation 

c_^ 

damper 


damper 

^\a\\ 

damping 


dedendum 

AjAj.^ 

deep drawing 

L-L^uudll 

deformation 

fcjJUOJ 

delta connection 


density 


design 

^uuoj 4 J'q jJra^k \ 4 «k 

detachable chain 

A_ilL^a£j| 

detail drawing 


diagram of distributed load 

jjJ is^ 

dial indicator 


die, die casting 


dielectric 

J j'-c- 

diesel locomotive 

Jjjoll cd jLIS 

differential gear 

aA jli (j *J JJ JJ 

dimension chain 

A-iLudLai Jbt 

* 

dimensioning 

: ^\jLJ V J 1 J CllLalUill 

dimensions 

CljlulLS 4 jAjut 
** * 

direct current 

jLnll 

direct extrusion 

m **** 

JjujLIa (jJ4J 

direct impact 


directional control valve 


displacement 


distance sleeve 

4 q\I ^>Lal AjlW 

distributed load 


distribution bar chart 

£OJ^' oA*ci ^Uj 

double-action hydraulic 

^ Ail 
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cylinder 


double-angle milling cutter 


double-riveted joint 


double-row bearing 

J-LoIaII 

double-strand chain 

^ j 

dowel pin 


draft, taper 

cJLSll 

drawing 


drawing board 

^ jll aIJlL 

drawing die 


drawing mill 


drawing out 


drawing, drafting 


drill 

cjbIj t L-15J 

drill chuck 

LjjS-J'i SIaI (jAaAxa t SIaI 

drilling 

L nQn 
♦ ** 

drilling machine 

♦ 

driving shaft 

*\\ 

drum cam 

AjjI 

Ajj! ---- 1 £.LjA^ 

dry friction 


ductile material 


dump truck 

4.Wljua 

dynamic 


dynamic loading 

a! j)^^k 

eccentric load 


eccentric shaft 

L?j£j* v 

economizer 

j-NuU 

efficiency 


elastic curve 

^.Ku 

elastic deformation 

& jjuoJ 

elastic impact 

# ** 

elasticity 

Aj 

elbow 


electric arc furnace 

oijSll jja 

electric circuit 

AjjLj^£ 
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electric drill 


electric drive 


electric furnace 

jjill 

electric generator 


electric motor 


electricity 


electrolyte 

JVi.aH i 

electromagnet 


electromagnetic Induction 


elevator 

i Ax 

elongation 

mi 

embossing 

CjU jlj 

emboss 

SjjW OiJ* ‘ ^ 

end mill 

jjjaj obi 

LgJj J ^L^all ‘ >_ jsiil ebl (jc- SbVI e^A i ahV 

j c V dAg.'sll 

energy 


equation of equilibrium 

jjljSlI 4bU* 

equilibrant force 

jjljjl! Sj3 

equilibrium of forces 


evaporation 


Ewart chain 


excavator 

S jli^k 

exhaust hood 

SjjouIs 

exhaust manifold 

^CljijljLjudjI 

exhaust stroke 

La JjoJ 

exhaust valve 

^Liil ^ ^{.axs 0 * 

expanding mandrel 

A. A^l-JUJ 

expansion stroke 

.v^Ml Ja 

explosive rivet 

jL^AjI ^LL^}J 

extension line 

S±AA Jak 

external thread 

4-iajlkll jl]| ^jLLujI 

external-contact friction 
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gearing 


extrusion 


eye-bolt 

Sjjc. jj 



face 

4-^ j 

face milling cutter 

lsA+J 

face-centered cubic lattice 

4j^£^g &j 4.^ ua 

facing 


fame hardening 

4lxJUdl\j ^ >- ^ 

fan 

4_^ 

fatigue 

4 L-13U 4 £.Uc- 

fatigue fracture 


feed motion 


feed pump 

♦♦ 

feeler gauge 

CjI i 

ferrous metal 


file 


fillet 

cfij 

fillet radius 


filter 

j\V* 

fin 

JjjjjjH <Ajj t A±jc. j 

fine-grained steel 


finish cut 


first angle projection 

c^jjVl (.Uiill 

fixed displacement pump 

4jj\j 4^J^I 4aJi^ 

fixed end 


fixed joint 


fixture 

*! ** **** 

*** 

flange bearing 


flange fitting, collar nut 

4^ 4 41jL^. 4J J ^ ^ ^ 

flanged shaft 

4^ju 0 ^^k^Q 

flanging 

4-i^juaJ 

♦♦ 


S.UlUaU jUj! 

flank 

L_l3L^ 4 
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flask 

Cope 

Drag 

flat belt 

(f'>0 

flat key 


flatness 


flat-nose pliers 

AjujI 

flexible shaft 


float 

Ail4 A^al 

float-cut file 


flow 


flow rate 


flue gases 

(J^IAaII CIjIjIc* 

fluid friction 


flute 

(c sbl ^ j^l^JI ^jjill 

flywheel 

aSIU! 
jlj-<dl L lV 

follower 

*La*JI £jIj 

force 

s jiii 

force vector 


forced oscillation 

^jjaiill c-jAjJuII 

forces polygon 

^ jiii 

forces system 

** ** t * * 

J)Jo 

forging 


forging press 

SjlA^Jl 4 SjlAak 1^* 

forming 

j Ai^)*l]| j 4_ l^judll j S^lA^Jl 4. JaAj j 4 J^AuJl 

tSUI 

foundry defects 

ciljjal]! C-JjJC- 

four-jaw chuck 

4^1 j£^ll L-fl^la 

four-stroke cycle 

JaljjJuVI 

fracture, rupture 


free body 

O' 

^ajud^. 

free fall 

ia jLud 

free vibration 


frequency 

JJIjjII 
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friction 


friction clutch 


friction force 


friction gearing 


front view 


frontal plane of projection 

JaULujVI 

fuel 


fuel injection 


fuel injector 

JjSjll 

fuel pump 


furnace 


fuse 


gamma iron 

Laic, 

** 

gantry crane 


gap 

S 

gas turbine 


gas welding 

jUJLj e uill 

gasket 

** 

gate valve 

jj ^Laj^a 

gauge block 

(johansson) j^Uja. <>Aj$ 



gear clutch 


gear coupling 

# # # ♦♦ 

4 funA 4_J^Q -a 

gear cutting 

4 Vun^\l J 

gear grinding 


gear hobbing cutter 

^ClAVuJa) jj^sj sbi 

gear making 

^4 Hjua^II 4-I^jlSI^ £jj^a 

gear pump 

## ♦♦ # 

gear set, (toothed) gear 

4 Vuha 4 l^r. 

gear shaving 

4 Vn«4l AkJl 

gear Tooth Vernier caliper 

O-J^l U^' (lH^S) Spjj 

caliper 

*li4jl^lajujV t J)Uc, 

gear-type hydraulic motor 

CS^J^ £,jj 
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general view 


Geneva mechanism 

iJnW A. Vic. 

** * 

Geneva wheel 

l 0 ^ ^ ^ A Cl 
* * 

gib head taper key 

i** 

globoidal 

cjljll! QH jj 


&^)jb J\\ 1 jia 

go-gauge 


governor 


grader 

S.^g AA 

grain 

A 

graphite 


grease 

(jAJl 4 

grease fitting 


grey iron 


grinding 


grinding dish wheel 

^cJl^ (j-*a jfi 

grinding machine 

^ci^. Ajj^Lg 

grinding wheel 


gripper 


groove 

bj*ikl cM) i i j j.ikj 

groove seal 

■ ^ £jL<a 

grooved straight pin 

A.V^ 

grooving 

** 

ground clamp 

(j^ajVb ((Jb^ajVi) 

guideway 

^IgJl c^ILolaII 

gyroscope 


hacksaw 

^)LulLq 

half-round file 

&^)jb L <1x^1 

hammer 


hand grinder 

AjjAj ^A-jjIj^)^£^ A-kJl.^. 

hand tap 

A.ilk.1^1 Aj\ J\\ Aa 

diestock 

^ ^\_^\ \\ A aq! U ^Q/\ 

hand winch 

(uAu) ^'j 
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hand-held shield 

(/SI j 

hanger 


hardening 

AjjuJaj t 

hardening 

1 ^ | 4 

hardness 


hardness tester 


harmonic vibration 

Ajial jj AjjIjIIaI 

hatch 

JUi 

head 


heat engine 

iS jl ja. ^ ja^> 

heat exchanger 

(J? jl ja. 

heating 


heat-treating furnace 

A^HjlaII jjS 

helical gearing 

<jjj jk. (J-JJJ tAjjj jla. CHJJJ 

herringbone gear 


hexagonal bar 


hexagonal head screw 


hexagonal lattice 


hexagonal nut 

A, UjdiA juo aJ 

hexagon-socket head screw 


hidden outline 


high-carbon steel 

jjjjkll ja 

hinge 


hole, bore 

£ IQ ^ 

hollow shaft 

C_9 

hook 


hook end 


Hooke’s law 


hopper bin 

(/*■** ((jl ja.) (JjAi^a 

horizontal Plane of Projection 

A-liii jl JalLaiVI A 

hose 

(°V) 

housing 

C j£uuUi 

hydraulic accumulator 

AjfLil j jJjA Aj 

hydraulic cylinder 

AjSliI q AjI Jhjuol i A-i£J q 4 

hydraulic jack 

^k 4 A*ilj 
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hydraulic motor 


hydraulic power drive 

jjJjA (^jLa) SjS 

hydraulic press 


hydraulic reservoir 


hydraulic resistance 


hydrodynamic bearing 


hydrostatic bearing 


hypoid gear 

L AjAjJ O*Jjfi 

hysteresis loop 

( A n n 4 4 q\^ 

V ** / 

I-(beam) girder, joist 

J 4jJa j)\^* 

impact 

** 

4 

impact test 


Impurity 

4-\ jLoi 

indifferent equilibrium 

J4* JiP U j'J 2 

indirect extrusion 

**1 * ** ** 
JjujLlq (jjA J 

induction furnace 

(yr^JS^') UJ* 

induction hardening 

cLl^JL aL^sj 

inertia 

AiUaxll 4 

inertia force 

Aiikxit s ja 

ingot 

4 i v *\9 ^ 4 - jj£ ju0 

inlet manifold 

(JCljljlxjudjl 

inlet stroke 


inlet valve 


inner ring 

Aikli 

inspection gauge 

jLx^ 

intensity of distributed load 

4itj£ 

interchangeability 

JaUll AjLLs 

interference 


interference fit 


internal combustion engine 


internal grinding 

yr^ ^ 

internal grinding tool 

^^IklA SIaI 

Internal thread 

L-iljlll ^jLLujI 

internal-contact friction 
gearing 

^IS^I 

intersection of axes 
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involute 

LuHaII 

Jia-j t Ud.Vl& (jjSL) 

LujI^q t*jb Ja-Lkli (jjfLj j i ^(JL \\\ Lo-liO 

involute spline joint 

^jjjI j 4 4 iW ^ Aix^aj 

involute tooth system 

Liioll ^ La (jlLuil <La 

involute worm 

Qi> JJ 

‘—I^A ^ '-fl 

involute-profile measuring 

CHA 

iron-carbon diagram 


iron-carbon equilibrium 
diagram 


isochore 

dulUll ^9 j JaiuJall A^ajl^ll (j-UJ Jai> 

isometric projection 

(_g3^j3^ JaULudl 

jJVl^a JaLLail 

isothermal hardening 

dulj ^^^ 

isothermal line 

CLjIj Jai* 

isothermic process 

AILtj AjUc- 

isovolumic process 

~ ^ ^ \ 1 AjjIj AiLac- 

jaw 


jaw clutch 

A L>A 

joint 

jL^alil 4 aL^3j 

joint flash 

JaiJl C* (Jjj^a^Ul j ClAjjlL & jjll 

cAp* U£ 

Journal 

j C5^ ^VLxiJ ^3^“ ‘ 

du^l 1 

key 

JjM 

key and spline joints 


spline 

J-LuJ 4 Aj^IL 

key joint 

AL^a J 

key-set milling cutter 

£jJa ja 3i^)^ Sljl 
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keyway, keyseat 


killed steel 

Clli* Ajjoj 3 V 

kinematic 


kinetic 


kinetic energy 

ai\u\ 

kinetic friction 


knurling 


knurl 

£jli 4 

knurling tool 

J-iaJU Sbl 

labyrinth ring 

AA J)^.^ JjuoJ £jL<a^ 

labyrinth seal 

LJ ^ £jL<a 

ladle 


laminar 

jmj 

lap joint 

4-i^l JJ A1l ^j 

lap welded joint 

^UJIU Aij^aj 

lathe 


lathe engine 


lathe tool 

<y jadl Sbi 

leader line 

g^t JaaJ! 

leaf spring 


leather belt 

^ (f'>0 

left-hand thread 

Aj jLjuJJ ^Jjuj 4 jLaul] L ll A a 

lift truck 


line of action 

jjVl -la^. 4 J^lSI -Lxk 

line of action 

JjVl t 

link 

^oLuj 4 4 Jajlj 

liquid solution of carbon in 
iron 

JjLudll (3^- 

load 

cJ-<^ 

loader 


loading 

A! 4 (J-L<L^J 

lobing 

^JjJa^a 
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locknut 

AAbIB a! 

loose piece 


lorry, truck 


low-carbon steel 

jjjjill 3V jB 

lower deviation 


lubricating gun 

grease gun 

CIijjjII ^bju 

£BJU 

lubrication 

*» ** ** * ** 

lubrication pump 

dll 4 w v >>^\ 

machine tools 

AU jadl 

machining 

4 K Ajl^ (jLaoVI 4 (J IX dill 

j <_lJajudll j j j CldlaJaBlI 

L-ABlllI j Jajuo£Jl 

magnetic field 


magnetic particle clutch 


magnification factor 


magnitude 

jja 4 4 i<a£ 

mandrel 


manipulator 


manometer 

Jaidall 

manual lubrication 

dujj 

martensite 

CllAjudAJjLa 

mass 


maximum limit 

t5 ^Vl Ul 

maximum stress 

•%^-j <T^' 

mean stress 

JajuJ jlLc 

mean velocity of flow 


measurement 

(jJjS 

measurement equipment 

qAM 

mechanical drive 

** ** ** V 

mechanical jack 

AjlBIj 

mechanism 

AiUll 4 j AlVI 

mechatronics 

(iliJ J Jjt^LG 

medium-carbon steel 

Jajuo3V^B 
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melting 


metal spinning 

u' 

micrometer 

jlajjli* 

microscope 

L_J 

milling 


milling cutter 

Sbl 

milling machine 

Jjjij 

minimum limit 

^i\ 

minimum stress 


modulus of elasticity 

Aj 

Mohr’s circle 


molten metal 


moment center 

<0*^ j&JA 

moment of force 


moment of inertia 

A. Ujj i\b 

monorail 

** ** ** 

Morse taper 

(JjAiJObG 

motion 


motive force 

A£^>a^]| S 

mould 

lJIS 

mould core 

i\ 

movable joint 

(Jl x-ajl 

muffler 

djj)x^a\l ^j151 

multiple V-belt 


multiple-leaf spring 

(j^ajU t Aj3jj bjbb 

multiple-strand chain 


natural ageing 


natural frequency 


needle roller 

A. u\ j la x m 6^)j| 

neutral plane 

SajL^oII 

♦♦ 

Newton’s law of motion 


nipple 

clhJJ c Jfil' 

nitriding 


nominal size 
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non flatness 

JJC. 

non parallelism 

JjjlLj V t <£ jljli V 

non straightness 

(jjdLa jjc. 

non-contact seal 

JJC* C—£jL<a 

nonferrous metal 


normal distribution 

& jjJ 

normal force 


normal stress 


normalizing 


notch 

>■ 

notching shear 
notch 

ja. <j^aL> 

not-go-gauge 


nozzle 

LjJjjud4 6JjaU 4 4 d-lilA 

number of teeth 

^jUjuoVI 

number of thread per inch 

^.1 jll ^ ac- 

numerical control 


nut 


oblique impact 

** * # ** 

oil cup 


oil feeder 


oil film 

S JjuoS 

oil groove 


oil level 

jJjoia 

oil mist 

Cjj jll jUj 

oil mist detector 

jLkj <9jo)1£ 

oil pocket 


oil pump 

Jnilll 4 v v >>^\ 

oil strainer 


oil-actuated friction clutch 

(_>* i j (_pajta 

turbo 


Oldham coupling 

4j^)iLa 

open circuit 

4^. jliLa 

open die forge 

^ jliLc l-iUIj 
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open feeder 


open-hearth steel 

as 

optical gauge 


orifice 

4 C-jSj 4 

orthographic projection 

JaUL-l 

oscillatory motion 

AjjAjAS 

outer ring 


oval-head screw 

ch'j Ji 

ovality 


overdrive transmission 


overhead conveyer 

yr^'j 

oxygen cutting 

(J 

pallet 


parallel Dimension 

4jjI jlLo Abut 

parallel forces system 


parallelism 


parallelogram of forces 


part 


partial auxiliary view 

A^Lai* JaiLubO 

parts list 

i** \\ 9 >QW (JjA^. 

path 

J1XJXA 

pattern 


pendulum 

4 (j jai^i 

period 

4 

perpendicularity 

AjJLqIjlj 

** 

phase 

4JU 

piercing 

yJilfi 

slug 

&AjI^ Ax,h°i 

pig iron 

^ AjA^. 4 < iL. jJI AA^. 

pin 


pin,collar pin 


pin-face wrench 


pinion 

b^ykj^ 1 4j oiaII A W»\l 

pinion-shaft 

^ jj 
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pipe coupling 

cjjjUI AjjLq 

pipeline 

♦ ♦♦ * 

piston 


pitch 

cii! j 4 sjW*v 

L-lljll! (J-lluj 

pitch circle 

cii!jixkl! 

4-Hjoia]! 4 Wi jliall L S u!e 

pitch diameter of thread 

c iljll! ^jLLuj! cii! 

pitch gage 

dlljJ^a'N 

pitch of a joint 

4jj^aj (jJJ Alkali]! 

plain milling cutter 

A-Ljjudj sbi 

planar mechanism 

4 VifL 

4-2 - uix* 4jSc, 

plane of projection 

J^liuiV! 4^A^a 

Plastic deformation 


plasticity 

Ajjjl 

plate 

** ♦ 

4^ 

plate 


plunge grinding 

41L\j S^pL^J! j 4 » Uq\1 

pneumatic hammer 

(A-ifLiSLajdj) <jj! jA 4£jhj* 

pneumatic motor 

^j! ciJ^p^ 

pneumatic power drive 

A^^p^xa *Lj£jjLgjjj ^4^jj!S 

point of application 

S^^l! jjjIj 4 l^Q*t 

poisson’s ratio 


porosity 

x-lkl t ^LixaLoixa 
** 

Potential energy 

Aiikii 

pouring basin 

c U^all j- 2 ^ 

power 


power screwdriver 


preload bearing 

4, \\a i \1 Sjill ^a! j Jxa^xa 

preload spring 

A-JJAaI! Sjill J ^^>fO 

press brake 

^JJ J^ax.x-^a^ 
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pressing 


pressure 


pressure control valve 

JnxjJall ^9 ^ ^ J 

pressure diagram 


pressure head 


pressure loss 

JaijJall 

pressure reducing valve 


pressure relief valve 


principle axis 


principle of conservation 


principle stress 


process 

aA^c. 

** 

production line 

Juljilt Jak 

profile Plane of Projection 

<LujUJI JaULuoVI ^ 

projection 


pull factor 

C_l^uudll 

pulley 


pump-motor unit 


punching 


punching machine 

^J^)kj Aki^La 

pure shear 

fUll ly^\ 

quantity of heat 

4-i^a£ 

quarter-turn belt drive 

90 (f' j^) 

quenching 

S-ULol] 

race 

j 4 <aW\l ^9 

rack-and-pinion 

4,Vu^ j A.l'N.C- 4 (JJ44J J 4,Vu^ 

radial and thrust bearing 

A-iC'ljt voll j 4 ^ 

radial bearing 

'Lxjk 

radial cam 

4-JC-Ijlx k 

radial load 

<._°- 
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radial runout 


radiation 


radius if gyration 


range of scatter 

(ClAjuAjSlI) jiuJ AjA^. 

ratchet gear 

i^\ L A \ \ k n A A CL 

pawl, detent 

ciLuiLa 

rating life of a bearing 

js\\ 

reaction 

j j 

reamer 

L-iilll) £juj 

reaming 

C-JAllI j C-jiill ^JL±A 4 C-J£-1juJ jJ 

reamer 

L_J 

reciprocating motion 

L-jbl j l-Aaa a£^)^ 

recrystallization 

Saa^g 

rectifier 

jjuoLixi AAjlall (JsIaI 

rectilinear motion 

A, a iVuax A^^^ 

reduction gear unit 

A L^a£ljJ SA^j 

relative motion 

AjJjuOJ A*^^p> 

resistance 

AajLj^}^ jULg 

resistance force 

a^g jULall s 

resistor 


resolution of force 


resonance 

U^J 

resultant 

4 L^i-v *\\ Sjill 

retaining ring 

A^LaLJall AaL^JI 

rheostat 

A^cjIaa]! 

rib 

AjA^. 4 £ jI3 4 

right-hand thread 

A.jn^j ^jjai 4 c iljlll A^^> 

rigid (fixed) coupling 

AlLu Aj jLa 

rigidity, stiffness 

Aj^/L^a 

rimming steel 

L-J^IajJa^a AV 

ring spring 


rivet 

^jIjujA 4 
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rivet joint 

A»L^a j 

riveting 

A^QjoI^J 

robot 


rocker 


Rockwell hardness 


roll bending 

CjU! jij 

roll seaming 

cjUI^*■ * j 

seam 


rolled stock 

ajLc. 

roller 

Aj|jJajujI i S^)£j 

roller 

A.jA jI jJaxaVI t AjI jJax^VI 

roller chain 

AjjI jiajujl 

rolling 

AiajJI 

rolling friction 


root 

^A.Vu^ll aJ^jlSI (Jjuj 

rope 

Jf*. 

rotary cutter 

S jjAa ^Ja3 S^)La) 

rotary file 


rotary shear 


rotary table 

Sjl (ClLUJj) aJ jUa 

rotary table vertical-spindle 
surface grinding machine 

(Ja_bJa) j *&^)\ AJ jUa Ajj^Lg 

rotary valve 

jl 

rotating slotted link 

jliajl^) 

rotational motion 


rotor 


rotor drum 

6^)1 j*lll AjI 

rough cut 

<jja k ^Ja3 

roughness comparison 
specimen 

^jajudll Clu jjjjj'N Aj^)ULa1 AjjO 

round bar 

L * \\ v 

round belt 


round file 


round nut 

d^j^jjud^ AJ^aj^a 
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round-head screw 

c 

roundness instrument 

SjlJi-iVl (<j*U) Sbi 

round-nose pliers 

AjujLo^ 

rubber belt 

C^alk* (f'j^) 

rubber type coupling 

A-llaUa>a ^ Aj^Lg 
Aj^La]| (JJJ JaLlaxi ^ 

rudder 

Aiiiudl ^ t AA^\ 

running system 


saddle key 

LT^J^ J 

safety factor 

lUIc' 

safety valve 

(jLaVI 

sand bunker 


sand inclusion 

J* 

sand mould 

cU jll ^ 

saturated vapour 

£Jjaua ^)Lkj 

scale 

dlLuoUill AjjudJ i (jAJLa 

scrap 


scraper 


screw 


screw conveyer 

gHj jj^ t gHj Jab 

screw pump 

A \ \ \ j A l ^ a 

screwdriver 


seal 

jljbaJ i k J^jaLl]| 

sealing 

I i L-J jjuaJ £-Lq 

sealing ring 

^ jil^, L J JjoiJ £jLc 

seamless pipe 

^ ^I ^JdLal C-J 

section (shape) mill 

A-ujLak aJs O A.u^Lq 

*** * V ** 

section mill roll 

A.i.nl'x aA9j^ Ajj^Lg AjI jiajujl 

section modulus 

1 

segmental grinding wheel 


Self-acting clutch 


self-aligning bearing 


self-lubrication bearing 

i Cju^j AjUaJ j! 

^9 aII^o ^ ^ 4 yf'*' 

semielastic impact 

Aj^yz AjjJo A^Jj^a 
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semi-killed steel 

ClllA 3 V 

sense 


separator 

Sjjli 

serrated joint 

A LuPQ Adldl 

servomechanism 

Sjjl> 

set of blades 


set screw 

(jj ^ Ji ‘ 

set valve 


shackle 

Mxs 0 * 

shaft 

4 y 

shaping 


shaping machine 

4Ja 15 4 Ja till 4 jj£Lg 

** 

shear 

& ** 

shear force 

(j-^l I s ji 

shear strain 

(j^a^ll a jjuoJ 4 ^aall JIjlAjI 

shear stress 


shearing 


shearing blade 

(j^a^ll S^)Lai 

shearing machine 


sheet 

i 4 11,^ ^ i; 

sheet mill 

^jlaj^nll 4 jj£Lg 

shell 

** ** ^ 

shell-type core drill 

JjLal (jjd k-jilj 

shield 


shift 


shock resisting steel 

<Lad*all ^ajULa 

Shore hardness 


shoulder 


shoulder nipple 

(J^-I^ll (3^ 4Jj^aj 

shrinkage 

^jjjLa£jI 

silent chain 


Simple cubic lattice 

4 aJjua 4 1 

simulation 
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sine bar 

(> t S 


^ 

single-action hydraulic 
cylinder 

A \^\\ 

single-bevel weld 

< 1 ^lajoua V ^aL^J 

single-point threading tool 

(JAIjujJ SlJl 

single-row bearing 


single-U weld 

*1^.1 j U ^al^J 

double-U groove weld 

^ ^aL^J 

single-V weld 

j ^aL^J 

size deviation 

(jjdL}£]| Llxk j 

size scatter 


sketch 

J^a ua \W j ^ \ i 

skew bevel gear 

aAjLg 4-iIa j 

slab 

CJ 1 

slab ingot 

A, \ Ajj£juj 

** *** 

slide block 

<LjaVjp! AiS 

slider-crank mechanism 

aJVJ pl iM Aik, 

sliding bearing 


sliding friction 

jii £ Kvd 

sliding slotted link 


slitting cutter, slitting saw 

*.vw^ i\J\ 

slotted link mechanism 

Jjjoi ji Jajlj Alio 

slotting 

L-jLoj 

slotting machine 

^LuL^l^ldl 
♦♦♦ ♦♦ 

slotting tool 

L-J^JUdlt il/V'i 

soaking out, equalizing 

(j jLujj 

soaking time 

jLoul o 

socket wrench 


Solar cell 

4-JjOlX Jl 

soldering 

L^J 

solid body 


solid housing 
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solid pattern 

ja! 

solid shaft 


solid solution of carbon in 
iron 

-ll-laJl (Ja. 

source of electricity power 


span 

i ^Laul 

spark ignition 

(JlxiaiVI A W jl Sjl^jai 

spark plug 

(JIjUjujVI *AjlAj!x 

spatial mechanism 

A l A 

** 

special machine tool 


specific gravity 


specific heat 


spherical journal 

(jj 

spiral gear 

^ jk J 

spiral spring 

jk J Ajp j 

spline joint 

A. n ujjI 4 o i »loL^.} o 

** ** V ♦♦ V 

spline shaft 

)J.^A 

split housing 


spool valve, Slide valve 


spring 


spring coil 

L \\a 

spring lock washer 


spring rate 

AjjudJ 

sprocket 

A-HjolaII aA^jlSI (JJUJ 

sprocket wheel 

(jlulA J' A 

sprue 

AI*a 

square bar 

ls*-U* c . 

squaring shear 

AIj^OlLa 

gate shear 

AjjI jJ A 

guillotine shear 


stability 


Stable equilibrium 

^SlIxAA 

stamping 

<L&xJl C^Luj 4 lAl^ 
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stand (dial indicator) 


standard deviation 


standardization 

vpjlil! 

star connection 

JUaJll Jl^il 

static 

j£juJ 4 tillSlludll 

static friction 


Static loading 

a! 

statically indeterminate beam 


stator 

^^)*s.a\1 (^ja CLlAjII 

steady rest 


steam engine 


steam generating unit 

Ail jj j 

steel 

iVja 

stem 

< _ \ 4 C* W 

step drill 

jAa 

stepless speed variations 


stepped shaft 


stepped speed variation 

^aLuj JJXJ 

straight spline joint 

A A iVujja AoLi.) 4_L^a 

straightness 

^jaIa 

strain 

jjxj 4 JIxAjI 4 b jjAj 

strain energy 

JUiiVI aSIL 

Stream lines 

AajIjju.- Jb 

strength 

<LgjULa 

strength rupture 

JjajII AajULa 

stress 


stress concentration 


stress relieving 

^ ^ -vVl l qiqVi 

stress-strain diagram 


stretch forming 

AjAaiIIj 

♦♦ ♦ 

strip 


structural steel 

s-Lnl! 3 V 

stud, Stud-bolt 


superheater 

(JjjLS ^pJOiA 

support 

ALaO 4 AaIcO 
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support 


support 

‘LqIcO 4 

surface hardening 


surface roughness 

4jJ)JUO^ 

swell, ram-off 


switch 


symmetry 


symmetry axis 


synchronism 


tachometer 


tang 


tap 


taper 

1 

taper angle 

Ajjlj 

taper journal 

J'-’JJr- 

taper key 

C-S ^jL^. 

taper pin 

cr la jji^ 

taper roller 

4j| 

taper sunk key 

CIajIj 

tapping 

4 iikta aA jl 4 cjjjIj 

Tee beam 

X A^Jaj)\^* 

tee fitting 

^jsj 

telescope shaft 


telescoping hydraulic 
cylinder 

4.iJj£judlj Aj£A 4jI jiajujl 

temperature 


template 

mui 

1 Ajla yAl 

tensile stress 

lill 

tensile test 

Ajudii (jU^i)4,j^ 

tensile test specimen 

mi jlml 4i}o 

tension 

♦♦ *♦ 

terminal 

jl A ^ 

<JLLgjj 
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thermal conductivity 

(cSj' J^') 

thermodynamic process 

A ^ \*\ \ v> A 

** ** ** -J v ** 

thermostatic valve 

lAjju 

third angle projection 

(.Uiill 

thread 

L ll(jLiul! i C ll i ^Jjuj 

thread cutting 


thread gauge 

(a! 

thread profile 

L i]^11! ^jUjujV 

thread ring gauge 

jJI) jUJ jUxx 

threaded joint 

l a!^111 (jLLoAj (jL^ajI 

threading 


threading die 


three-dimensional stress 

jbuVl 

three-jaw chuck 


three-phase current 

jljIaVi jLjJ 

throat 

‘ (3^ 

throttle valve 


thrust bearing 


thrust journal 

C5 Jali-jJaj| JUjj^ 

tightening 

4 Ajuj AjAjujJ 

tightening torque 

tplc-Vlj \ luJ' 

torque meter 


time 

u^j 

time belt 

(<*!>*) 

title block 

(jl ji£, 

T-joint 


tolerance 

i ^gLujj 

tool holder 

aLI jadl sbi A^U 

tool point 


tool shank 


tool wear 

^A\\ aJI AaJSj) J£Ui 

tools steel 

<—il jS^\ iV ja 

tooth tip 

(JjuJ 
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toothed washer 


toothing 


torque 

u' 

torsion spring 


total-loss lubrication 


toughness 


tower crane 

Ajl9| j 

tracing duplicating lathe 


tracing paper 

cijj 

tractor 


tractor (chain) 


trailer 


transfer of heat 


transformation range 

Jjjiall (jlki 

transformer 

4 fM ^ ^ a 

transfusion weld 

^1 jlkl fUJ 

translation power screw 

1 

translational motion 

4 \W *0*^1 4 

transmission box 


triangle 

** t** 

L 11U 

triangle of forces 

jsl\ cUIa 

truck conveyer 

CIAj^xj J)g ^ ^ 

truck trailer 


truss 

4>alc. J) 

T-slot milling cutter 

X £x-^a ja )ij Slj| 

T-square 

** .* \ 
a^)-bjaua 

tube 

S^jjolLa i L J 

tube-rolling mill 


turbine 

U^ji 5 

turbocharger 


turbojet 

djlaj j£jjJ ‘ 

turbulent 

l_J 

turning 


turning 
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turret lathe 


two-dimensional stress 

jbuVl ^tg-a] 

two-stroke engine 

Jal 1 

ultimate strength 

<LijLg i]| <LgjULa]| 4 

underdrive 


uniaxial state of stress 

(JA^\ ^tg-al 

unification 


uniform distribution 


uniform motion 

AjLolLg jl SAa 

union fitting 

l^g.jJaxJJ jJJl j JJ 

unit (dummy) load 


universal joint, Hooke’s 
coupling 


universal joints 


universal machine 


unstable equilibrium 

u j'A 

upper deviation 


upsetting 


useful work 

JliLoSI Ji 

V belt 

V (f' j^) J^ 

AjUjuO ^ JJjol 

V block 

V 

V thread 

AjLJjudll j£u^ 4-\A jliaii 

vacancy 

^)C* LuJ (jl^G 4 

vacuum pump 

bu 

valve 

*\ AKS~l 

valve tappet 

^aLaj^a 

vane motor 

(c&U A) yrAu 

vane pump 

** ** ** * * 
A_LujJ ) A A. i 
** 

vapor condenser 


vapour (vapor) 


variable displacement pump 

A-iuJax 
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velocity 


velocity fluctuation 

Jjolll CjUISj 

velocity ratio 

A JjUdJ 

velocity vector diagram 

A-^z La 

velocity-time diagram 


venture throat 

jj (Jjjld) 
jj (jfcda I 

vernier caliper 


vernier scale 


Vertical Slide 


vibration 

jl jjAVt 

vice 


Vickers hardness 

j jfLAi 

view 

i Q ^ ^ ^ 

view from above 


view from behind 

( AjUJ! /j-a 

view from below 

jLoiVI laiLuba 

view from the left 

j)\ jud \W laiLua^ 

view from the right 

jAAi]! (jx Jaluix 

viscosity 


viscosity 


visible outline 

<Jija Jaa. 

voltage 

dll j3 

voltmeter 

^jjLjLg 4 

washer 

j^\j 

water spray 

£■1x11 (JJJ 

water tank 

^lx 

wheel type tractor 


weld 


welded joint 

^ aL^ j 

white cast iron 


welding helmet 

sij. 

wing 

c 1 ^ 

wire diameter 
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woodruff key 


work 


workpiece 


worm gear 


wrench 


yield point 



^xj j (J^>^ ^^Ijuj 

4j j^HI 4-i^.lj ^ 

Zee beam 

2 4_jJa^)lc* 
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English 

uriJ* 

needle roller 

jiajajl &^}j| 

dimensions 

CjLuAjB ( ^\ju\ 

dimension chain 

AuLudLuj 

* 

parallel Dimension 

jIa ^\ju! 

combined Dimensions 


sense 


span 


delta connection 

C* \\ : \aW 

star connection 


threaded joint 

L l]jlll 

fixed joint 


movable joint 


automation 


bearing tooth-contact pattern 

(jliaal (JO ^.U ^)jl 

(jiiuoi ^j-Ls t jji 

stress 


uniaxial state of stress 


tensile stress 

111! 

shear stress 

'o*a\ i*»J 

compressive stress 


three-dimensional stress 

jUjVI A#*.] 

two-dimensional stress 

^1^.1 

principle stress 


allowable stress 


normal stress 


friction 


rolling friction 


sliding friction 

jj| £ K-Kl 

dry friction 

l_sL^ lA\ 

boundary friction 

^ ^IK*K1 

kinetic friction 


static friction 
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fluid friction 


impact test 

nkl 

oil groove 

^jAkl 

groove 

bijJliJ JiAj av ^v i 1 j-lij 

bevel gear cutting tool 


roundness instrument 

SjIjiAm (qIS) $bi 

milling cutter 

s 1^1 

lathe tool 

aLI jadl obi 

slotting tool 

v. L2JI sbl 

cutting tool 

S^)Lai jl 

rectifier 


single-point threading tool 

4jaL*J (j-iLajj S tal 

knurling tool 


face milling cutter 

CS^J 

gear hobbing cutter 

^ ^ClAiLai^ )ij S1^! 

end mill 

jjjij obi 

J ^ 1 (^ya 1 _jSdll obi (jc. ob^l oAA <■ ah A"' 

j c iVi\l V dAg.'sll 

plain milling cutter 


convex milling cutter 

4 jjjij S 1^1 

double-angle milling cutter 

AjjIjII 4-^.jP> SIaI 

concave milling cutter 


key-set milling cutter 

^J^Lkll *uJa JA *&\^\ 

T-slot milling cutter 

X <*-3^}^. ja 

internal grinding tool 

^^Ak.1^ ^cJl^ 

brazed-tip tool 

^jdLoll SJ)g,^k^ 4-lal^k i\S\ 

slitting cutter, slitting saw 

^ ^-LlB St. 

collector 

jLiSl! Stai 

minimum stress 


machine tools 

aLI >11 LjljJ 

broaching tools 

AjAkj Clil 

special machine tool 

Aj^aLk 4-lal^k CIjI 

circumferential backlash 
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head 


pressure head 


displacement 

j-iij t 4 l^J j! 

angular displacement 

LS 

stability 

j juJ 

flask 

Cope 

Drag 

brake drum 


section mill roll 

4Jj£Lg 4j| ^lajuol 

double-action hydraulic 
cylinder 


single-action hydraulic 
cylinder 

*Lj5Lj]j^AjA 4j|^Sajoil 

roller 

*\\ ^9 4 \\.\9 *\\ 4j|4 4j| 

rotor drum 

6^)1 4j| 

taper roller 

4-lIaA jI jJaxat 

barrel-shaped roller 

4.j\j^^)J 4 4. n"U AjI jJaxal 

telescoping hydraulic 
cylinder 

A-iJj£judlj 4 j*\j\ JJ jJajuil 

cylindrical 

jJajujI 

quenching 

C-ULudl 

projection 

JaULuj] 

isometric projection 

JaliLail 

JaULuj] 

orthographic projection 

iiiuji 

external thread 

L-ll^111 

Internal thread 

4alkl^l L lljllI (jUjujI 

V-thread 

AjLJjudll juoJ 4^.jj] / jLlujI 

elongation 

aJIU 

£ 

blast furnace 

<Jlc. jljal 

maximum stress 

•%^-j <T^' 

ultimate strength 

jULgII 4 jULg 

chaplet 

J£! 
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mechanism 

A Vscl 4 A \ Vq^ 

electrolyte 

t ciulJJ3S1! 

tube 


seamless pipe 

| (jjd) L-Ji^jjI 

swell, ram-off 


transfer of heat 


tang 

L iaijll obi 

hook end 


draft, taper 


angular deviation 


size deviation 

(jjA-i£ll Llxk j 

lower deviation 


upper deviation 

^ jio 

standard deviation 

(j gj)\juu* 

camber 

&\ Wit 

alignment 

‘ jLi^t 

exhaust manifold 

^ j^)dll diljLxjudjI 

inlet manifold 

(J dl\j\jLJUdj| 

compression 

JaLijJaJl 

shear strain 

& jdj 4 Jlxiil 

shrinkage 


anode 

L L^.^aII C-llakll 4 J 

vibration 

jl jfi&\ 

free vibration 

diljljli&t 

harmonic vibration 

4j&$\ Jj AjjIjUaI 

roll seaming 

dlljt J b m V ' \ jjJ 

seam 


embossing 

dibjlj Jlbo) 

emboss 

e jjW OU 2 ‘ ^ 

babbit 

club 

(JiaaIiII ji dub AjbaJ 

extrusion 

c3^f 

indirect extrusion 

jAIia jjc. (JJJ 

direct extrusion 

i *1 **** 

^JjojLIC (j 3"4 
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vapour (vapor) 


oil mist 

cjjjll jUj 

saturated vapour 


chip 


rivet 


rivet joint 


riveting 


explosive rivet 


screw 


ball circulating screw 

CAl jSSI 

set screw 

Jjj ‘ iA’Ji 

stud, Stud-bolt 

J J* J* 

eye-bolt 

SjjC. jj ^ JJ 

0 j ^C- 

oval-head screw 


hexagon-socket head screw 

4. \W ^jujIAjoj 

round-head screw 

(jJj jj 

countersunk-head screw 

<jJJ (^C- JJ 

hexagonal head screw 

^jujIAjoj 

bolt 

4 jjj£ ^ jj 

translation power screw 


bronze 


battery 

4j>J)U aJ 

bearing bush 

4,j *Ox -a 4 jUaJ 

roller 

4jI 4 

pulley 


recrystallization 

*vw ^ 

pendulum 

(J-fllSJ 4 (JjAL 

distribution bar chart 


stress-strain diagram 

JUiftl - Al^V' 

velocity-time diagram 

c>* jll-AC- JJjJl (^5-jbjJ 

pressure diagram 

suJ: - JJ 
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iron-carbon equilibrium 
diagram 

q jijj 

diagram of distributed load 

<y jii gnU? 

follower 


tool wear 

aS\ (S<^\ a+sZ) 

evaporation 


cooling 


antifriction lining 


size scatter 


friction gearing 

0*ljfi 

external-contact friction 
gearing 

0*U& 

internal-contact friction 
gearing 


cone friction gearing 

gr^jj^ g?^^' 0*10^ 

fixture 

** ** **** 

A \ w \\ 

drilling 

**♦♦♦♦ 

l 

♦ 

hardness tester 


tensile test 

Ajudll 

boring 


buckling 


convexity 


numerical control 


resolution of force 

S 

loading 

a! 4 

eccentric load 


axial load 




radial load 

Ojk *■_° ‘ 



overdrive transmission 

<C»^)JUd]| L QC.1 v >>^N 

grooving 

AiAkj 

** 

broaching 

^ikl^ AjAkj 
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keyway broach 

JjjLiJl £jJaAjAiJ 

rifle 

cjUUaAjai ajj!^ 4 ^jjl^ 4 jjj^j 

punching 

f^J^ 

stress relieving 


damping 

** 

interference 


interference fit 

^4 ^ . 1 A 

forced oscillation 

jjoi3 C-jAjAS 

turbojet 

djlij cjjjjjj t 

frequency 

Jjjj 

natural frequency 

jj 

globoidal 

LSjJh* Jc. C—iljill (Jji JJ 


&jjta j\\ !aa 

herringbone gear 

aIjjII jjjjj 

crown wheel 

Cg^b L>“J* 

cylindrical worm 

jJajo}) L-dljlll jjjjj 


-'A. C l] jl]| lAA ^Jajal W*l^ 

involute worm 

yr^jl 


LuHaII CJ jl]| Ia& 

beveloid gear 

j j^a Ajjuj jjj jj 

spiral gear 

jk J 

composition of forces 

M^JJ 

chemical composition 


helical gearing 

j ji^ ^ j o* j jj jj 

differential gear 

(^LiLjalij) Aj 3jli jjj j jj Ajj^jj 

bevel gearing 

klaj ji^j cHJJJ JJ 

union fitting 

l^g,x>a*JJ jjj jjjj (Jj^a j Ajj^jj 

stress concentration 

~£j^ j' 

sand inclusion 

<-U JJ 

skew bevel gear 

aIjLo 4^ila j j^>g Jjj j JJ 
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hypoid gear 


gear set , (toothed) gear 


synchronism 

(>'Jh 

lubrication 

^ la. wn 4 du jj 

circulating lubrication 


total-loss lubrication 


manual lubrication 

dujj 

coaxiality tolerance 


tolerance 

4 ^aLaiJ 

soaking out, equalizing 

(J jld 

heating 


thread cutting 

<j^ 

threading 

U^j 

toothing 


tightening 

4 Ajuj 3a - AjAjua J 

radiation 

(c£ j' J^) 

machining 

(jLaC'VI J-GjoiJ 4 (J-lijuaJ 

j C—liajaill j j j » Uq\1 

, iSMl j 

flanging 

♦♦ 

a.utuau jUjI 

forming 

j AI^aII j 4_ l^uudll j S^IA^JI 4 \\*CL JduJ j 4 

ciUl 

stretch forming 

AjAxuIL <Jj£jalJ 

metal spinning 

<jIjjA11j J-£di 

deformation 

d ^JUJj 

strain 

Aju jdij 4 Juijl 4 a jjjiI 

Plastic deformation 


elastic deformation 

6 jjuoj 

hardening 

wVl 4 4_llx^aj 

hardening 

AjjuaSj 4 ^ ^ ^ 4 4. 

annealing 

^AjJ-ulL) 4 mVitt ^ ^jAIj 4 4, 

induction hardening 

4diJlj aL^sj 

cyaniding 

AijUjudllj aL-^j 
** ** * 

fame hardening 

4 i |\_j \\ k ^ 
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nitriding 


isothermal hardening 

CllAj 

surface hardening 


design 


upsetting 


normalizing 


perpendicularity 

4jAaIju 

knurling 


knurl 

& jli i 

acceleration 


angular acceleration 

Ajjl jll JjAAJ 

Coriolis acceleration 


booster 


shift 


stepped speed variation 

Jjij 

stepless speed variations 

4 i iA\ ^aJjoIA 

velocity fluctuation 

4^ jjudll C! 

tee fitting 

jaj 

cross fitting 

(.^Wj ty* 

milling 


gear cutting 

4,Vujja\I jl 

intersection of axes 


concavity 


bending 

* 

roll bending 

CjUI jlajaiVlj 

constrain 

> A iQ* 
**** 

tapping 

4-ilkl^ 4uljl 4 cjjjIj 

symmetry 

jiiUj 

underdrive 


equilibrium of forces 

U j'jJ 

indifferent equilibrium 

J4* jjc- u j 'jj 

unstable equilibrium 


Stable equilibrium 

jiloiA 
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parallelism 

yO'i 1 

tension 


unification 


standardization 


turbine 


gas turbine 

JU^JJ 2 

normal distribution 

jjJ 

uniform distribution 


reaming 

L-lSllI J L-lSllI t L_J jll 11 £JjuJ jJ 

reamer 

L_Jijilll! ja 

conduction 


current 


three-phase current 

jU 

direct current 

JjILa jUj 

alternating current 


piercing 


slug 


shell-type core drill 

JjLuj (JjAj 

core drill 


step drill 

jJU cjalj 

centre drill 

CS >« c-jalii 

hole, bore 

L IQ 1 

drill 

c_jalij c L_iail 

counterbore 

5 * * ** ♦*** 

(_jaj 

counterweight 

j j'j* Jaii 

two-stroke engine 

-Ll JJuiSM 

hand grinder 

(SpW j$£) 

parts list 

djLxJn^ll (J 

title block 


root 


dedendum 

qx jjII qjm jia. 

stem 

(1U^ 4 p 

tractor 





































213 


!]£■ 




tractor (chain) 


wheel-type tractor 


bulldozer 


graphite 


rack-and-pinion 


stator 

CLiAj c-3^ 

rotor 


free body 

* 

solid body 


distance sleeve 

i\\ 4 jW 

grinding 

^ 

gear grinding 


abrasive-belt grinding 

1 kjujlS 3 £ck> 

internal grinding 

^k.k ^ck* 

plunge grinding 

jl ^k. 

AjjIj j 4,3t,k3l 

wing 

c 1 ^ 

flank 

c_ijk 6 

aileron 

jjljl]| kk\ S^jUall $. 3 ^ 4 ^3^ 

left-hand thread 

4j^)LalJ ^Jjuj 4 jluki Ag.'N 

right-hand thread 

<-niAJ (JjuJ 4 (jAAil] L-ll J^l\ 

Journal 

J (^^11 *3^ 4 3k^)^^. 

du^l kit x>i 1 ^i^)J 

thrust journal 


spherical journal 

cSj JUj 

taper journal 

gr^JJ^ J'-U 

collar journal 

(J jiaA JU j ja. 

gyroscope 


cutting edge 

2^1 AiU 

phase 

<iU 

support 

ckk. 

rope 

ci^- 

grain 


electromagnetic Induction 

di*. 
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cage, separator 


minimum limit 


maximum limit 

**f * 

allowance for machining 

Ac. ^ 

closed die forge 

Jjlka L-ilUh 

open die forge 


forging 


cam 

plj-lik 

range of scatter 


white cast iron 


grey iron 


pig iron 

AjJI^ 4 L-j£judll 
** * ** 

cast iron 

}ll AjJL^ 4 L \x^>W 

alpha iron 

lilt 

gamma iron 

Lolc. 

bearing shoe 


flywheel 

4ijl JA C jV jJ 

temperature 

Sjlji. 

specific heat 


motion 


feed motion 


translational motion 

4 \W qV^I X 

oscillatory motion 


rotational motion 

kn\ jjJ 

reciprocating motion 

L-jbl j 4k^)^ 

quarter-turn belt drive 

90 (f' j^-) j>* 

angular belt drive 

4jjI j jj 1 j*.) 1 

crossed-belt drive 

(fl j^.) J^a1 

rectilinear motion 

** ** 

4 ^ iQ niu 4^^)^. 

curvilinear motion 


uniform motion 

AjLolLo jl XS>^2>. 

relative motion 

** * ** ^ 
A-iljaU 

kinetic 
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notch 

>■ 

gasket 

** 

combine 


excavator 


continuity 


fuel injection 


fuel injector 

a 3 ^ 3 ^ 3 ^ 

liquid solution of carbon in 
iron 

aja^JI JjLudll 3^- 

solid solution of carbon in 
iron 

AAaJl ^ (_ll^all 

hysteresis loop 

( A U H ^ A q\-N. 

V ** ) 

steady rest 

CAjIj ‘ 

labyrinth ring 

aA 3^) aAA^. 

outer ring 


inner ring 

^ \.\ A q\^ 

** 

retaining ring 

^LLaljJa A qW 

cathodic protection 

(JSbll t>) SPij 5 l£ 

load 

3^ 

convection of heat 

lS j' 

concentrated load 

3^ 4 3 ^^^* 3*^ 

distributed load 

3 ^- ^ ^33^ 3*^- 

unit (dummy) load 

A ^.1 j 

^jujLujI 3 ^^ 

burden 

jjill Aj ji 

critical load 

** ** t 

Static loading 

a! j)^^k 

dynamic loading 


cock 

^A-ijAjl^ S &33H ^ a ^ * 4 3^ 

pouring basin 

4 u^all ^jAa 

key 

jjM 

saddle key 

JjM 

taper key 

c-s 3 ^^jLa 

taper sunk key 

ciiju 

gib head taper key 

c* ifu 3^^ 

flat key 

JjM 
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woodruff key 


throat 

Jjjc. 4 JjjU. 

turning 

<Ual^i. 

turning 

4Jal^)d 

hose 

(oil*) ^ jlaja. 

radial runout 

S^)ldajVl ^ 

assembly drawing 

£-A^dl| 4 Li 

detail drawing 

(dldj^Jl ALal£ AJaJ^k 

water tank 

jljp. 

hydraulic reservoir 

u' 

surface roughness 

AjiJJUd^ 

production line 

Ail jilt IxL 

line of action 

JjVl -L*^ t -L*k 

line of action 

-La^ i J^k 

pipeline 

l_llAjI Jak 

isothermal line 

S^)I^>^JI dutj Jak 

constant-pursuer line 

Jaidall CLlAj Jak 

monorail 

(J^j\ Jak 

** ** ** 

hidden outline 


visible outline 


extension line 

Li a 

leader line 

(jjU .Li. 

isochore 

dlAjll ^a*aJl Sjl^}aJl j JakJall (j u AJaj|^)ll (j LU Jak 

pitch 

cjIjJ-iA i s jLiA 


L-il^111 ^J Z» (jduj Alj^alill 

Stream lines 

Ajjljjudj) JajLik 

Solar cell 

AJjoiajuj 
** ** 

clearance fit 

(jjd) ^aJ^La (j^a^Lk 

alloy 

la 

welding helmet 

^alaJll Si j. 

base circle 

S^)jb 

outside circle 

A^jlkll S^jI^I 

pitch circle 

dlljlak\l Sjjh 

pitch circle 

dll jJakll Sjjb 
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4 -njuL&]| ! (J J l Q v \ a £ 

Mohr’s circle 


creep 

JjjUl 

electric circuit 


close circuit 


open circuit 


dynamic 

dll^Ujb 
♦♦ ♦♦ 

pin 


alignment pin 

j-O 

pin,collar pin 

L—LLLull 4 jl 

cotter pin 


split pin 


grooved straight pin 


dowel pin 


taper pin 

cr lajj^ 

critical temperature 


shield 


rolling 

Aiajj 

truss 

*L<alc^ 

support 

ALoO 4 ^ 

rudder 

Aliiudl ^ ojLiall Aij t Aij 

accuracy 

** ** 
AH 

accuracy of gear 

All 

camot cycle 


period 

Sjj 9 4 ojjJi 

arm of a couple 

£\ji 

arm of force 

S 

boom 

^ J 

rocker 


melting 


link 

^Lal 4 4 iajlj 

sliding slotted link 

(3^ jjt iajl J 

rotating slotted link 
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tool point 


cylinder head 


crane 

«^'j 

bucket elevator 


tower crane 


hand winch 

(lAjj) ***\ J 

hydraulic jack 


gantry crane 


chain hoist 

J 

mechanical jack 


band 

Jljji) iabj 

four-stroke cycle 

Jal jjuoVI 

reaction 

J*i j j 

drawing, drafting 


water spray 


laminar 


fillet 

L^J 

fillet radius 

k 0^1 

resonance 

U^J 

robot 

^ 1 \ (jLaul 4 

angle of friction 


taper angle 

(jISjIojVI 4jjIj 

angle of torsion 

*!jjIVI ajjI j 

bevel angle 

c4* Ssj'j 

fin 


time 

u^j 

chain 

AJjoiLoI 4 4 

roller chain 

4-ij|jJajuit jA^Uj 

detachable chain 

4_i]L^a£j| 

Ewart chain 


silent chain 


multiple-strand chain 


double-strand chain 

j 

spring 
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torsion spring 


ring spring 

lS 

spiral spring 

jk J Ajil ij 

preload spring 

\"\}W Sjill J 

air bleed 

£.1 4_±^Lal 

dial indicator 


tool shank 

shl JjLoj 

static 

j£jUd t ^ L « 

drawing 


belt tensioning 

al C ^ I'N wi 

deep drawing 


crushing 


velocity 


angular velocity 


cutting speed 


mean velocity of flow 

jtjjjail] LajuO jlLa 

flow 


free fall 

Ja JiLal 

casting 

l t i 

ingot 

4, IjAxx A_u£juj 

sprocket 

A aA^jlSI (JjuJ 

sprocket wheel 

^jLlal jl ^ 

thread 

4 C l3 I ^Jjuj 

anvil 

iLuo 

arrow-head 


belt 

‘ f' ‘ J^ 1 

time belt 

(4>0 

V-belt 

V (f'j^) J^ 


AjLlul 

leather belt 

jjjoi 

round belt 


flat belt 

(f'JK) 
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rubber belt 

(f' j^) J 

multiple V-belt 


overhead conveyer 


truck conveyer 

ClAj^u J)g ^ ^ 

belt conveyer , belt conveyor 

^JallsLA JJlxji 

Impurity 

4-\ jLuo 

loader 

^ i Li 

turbocharger 

jLu)4 

backhoe loader 


lorry, truck 

A.Wljua 

lift truck 

Ajl9|^) Ai^Laj 

dump truck 


truck trailer 

A. Wlxa 

chassis 

4 A-AjojLjuJ 

mandrel 


expanding mandrel 

AjJLjuJ jjj A^LaL 

hexagonal lattice 


Simple cubic lattice 

A-L-Lou A, A^jjJi 

****** * 

body-centered cubic lattice 

A_ux£^<a A£jjoj 

face-centered cubic lattice 

Aj^£^g 6A A£jjo) 

grease 


spark ignition 

(JlxiaiVI A W jl SjI^joj 

crack 


strip 


chamfer 

L > 

work 

cJijoJ 

useful work 

Aii>c (Ji. 

shearing blade 

S^)Lai 

rotary cutter 

S^)Lal 

blade, knife 


flute 

(c )§\W Sl^i ^ij*) c3^ 

slotting 

L_lLi 

spark plug 

(JljtlLujVl AjlAjuJ 

compression stroke 

JalkjJajVI jjoi 

expansion stroke 

JJLoulS' 
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inlet stroke 


exhaust stroke 


ageing 


casting 


centrifugal casting 


impact 

♦♦ 

A 

semielastic impact 

* ** ** 

A-)^y± AjjoJ A ^ 

direct impact 

S^)juj\ -LC Ax$Ax^a 

central impact 

«* , >< ** 

elastic impact 


oblique impact 

** * # ** 

baffle 

L-UjUVi) L>> "f" CllL^ix^a 

plane of projection 

JalkjujN 1 i A 

horizontal Plane of Projection 

JaULujVI 4-^ij^a 

frontal plane of projection 


profile Plane of Projection 

4-UjL^JI iaULud V 1 A-^ix^a 

neutral plane 

** 

base plate 

4 JjuAjoiI a. vQi^ 

** 

shackle 


plate 

** ♦ 

4 

sheet 

^4 n,^ i; 4^-iix^a 

cover plate 

4 A^a 

#♦ ♦♦ 

stamping 

4-LoxJI c^Loj 4 

rigidity, stiffness 

aSA^ 

hardness 

4 dJ^x-sa 

Brinell hardness 


Rockwell hardness 


Shore hardness 


Vickers hardness 


valve 

^Axlxx^ 

air throttle 

(JjjLV) ^Ia^3 
4 J$ii (J^- 3 ' 

venture throat 

jj (JjjU/) ^Uu^a 
ji (j^-h 1 

check valve 
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valve tappet 


safety valve 


pressure control valve 

iaijAall ^3 ^al^x-a 

exhaust valve 

(jliJl ^ 

set valve 

4j^)ULa 1I ^aLoj^a 

spool valve, Slide valve 


gate valve 

jJ 

directional control valve 

aLaAVI ^aLox^a 

pressure relief valve 

JakAall L 3 1^*1 

thermostatic valve 


throttle valve 

Jjjlk ^ v ^ 

pressure reducing valve 

iuJz ^j-Iaik ^aLaj^a 

inlet valve 

(J^aLoj^a 

rotary valve 

^)l XU^a 

damper 

^ 1a ^ JS , 

nut 

a! 

flange fitting, collar nut 

A3 J 4 43jlk <1 j^ax-^a 

ball circulating nut 

j3 <1 j^ax-^a 

hexagonal nut 

4, jjujlA xjj a! 

coupling nut 

Aj^)\ 3 4j 

locknut 

AlsUi <1 j^ax-^a 

round nut 

a^jALo^a 4j 

castle nut 

A 9 la -a A^^^a-x^a 

hopper bin 

cr*-^ (j'j*-) 

transmission box 

(Ac*^jaill) JjjAL^a 

core box 

Si^JjjAL^a 

gear making 

^AALuiaII A £Jj^a 

compressor 

A t . ^ 

air compressor 

S-l ^ AJakLja 

oil pocket 

CAjjll ^4 Qj 4 i A 

pressure 

Jax.x^a 

atmospheric pressure 

^aJl jax.x^a 

absolute pressure 

(JjilaA 1^** ^ 

rib 

A}Ak 4 £ J.-U 4 ^Jjja 
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energy 

Al Ua 

strain energy 

JUAfVI *SIL 

kinetic energy 


Potential energy 


bench 

AJ jUa 

rotary table 

Sjl (V* n/n) aJ jUa 

drawing board 

^ jll AljUa 

Vertical Slide 

A p^jUa 

Compound Table 

AjjUa 

boundary layer 

AjjI*!^ Aiiia 

sketch 

bn \\\ j i 

addendum 

^^jjJI (JjuJ L_fl^)Ja 

coating 

S-^iUa 

facing 

£^Ua 

contact length 

(Jjla 

drill chuck 

L—iijJI Sl^l i L-jSjJI S|j| L a^)Ja 

three-jaw chuck 

L-fl^la 

four-jaw chuck 

L fl^)la 

hatch 

JUi 

beam 

AjJ a^)lc» 

I-(beam) girder, joist 

J A jJa^)lc* 

Tee beam 

X AjJa^)lc* 

Zee beam 

Z AjJa^)lc» 

fixed end 

Clulj AjJa^)lc» 

statically indeterminate beam 

l£dU jjc, AjJa^)lc* 

channel 

AjJa^)lc» 

beam of uniform strength 

A^jIij^ A^L^all S^jiI lg AjJa^)lc* 

continuous beam 

Aii^al jlLa A jJa^)lc* 

angle iron (bar) 

AjjA jJa^)lc» 

built-in beam 
encastred beam 

S*l}La AjJ ajtc* 

cantilever beam 

AjjIj AjJa^lc* 

dielectric 

Jijlc- 

safety factor 

(jLoVI 
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magnification factor 


pull factor 

(l^uudll (J^itc. 

cam mechanism 

Alio 

A.Vic. 

crank-and-rocker mechanism 

gdjil! J ^jSl! Aik. 

Geneva mechanism 

cJnW A. Vic. 

♦♦ ♦ 

slotted link mechanism 

jjjui 4 Vic. 

slider-crank mechanism 

aJVJ pl ttk. 

spatial mechanism 

A l aJjC. 

** 

planar mechanism 

Aj aAic. 

A^J^jola A-Sjc. 

natural ageing 


Geneva wheel 

l aA^c. 

♦ * 

worm gear 

(^£>1 j aI^C. 

pinion 

A ixjia A \yc* 

ratchet gear 

l^\ l a \^\a aI^c. 

pawl, detent 


number of teeth 


number of thread per inch 

j] 1 ^ -i-iC- 

bogie 

Aj^)C. 

trailer 

V^Q^n Aj^)C. 

bending moment 


torque 

u'<»>- 

tightening torque 

tpic-Vij \ iujt 

torque meter 

^j*Ji (j-UiA 

moment of inertia 

A-JjouIIj 

moment of force 

Sjilll ^^C. 

ballistics 

tJdliall flc- 

cromizing 

^) CjLIaC* 

carburizing 

Q*i i -iL^j j CjULoc* 

process 

a ,u r . 

** 

casting process 

c _ ix*a A-iLiC. 

isovolumic process 

^jjVj A_lLaC. 
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adiabatic process 

Sjl^pJI AILtj AjUc- 

isothermic process 

Sjl^pJI AILIj AjUc- 

thermodynamic process 

A ^ \ A \\ 

shaft 

^ 4 ^ 

camshaft 

CLU^JI J y£~ 

^ y£. 

camshaft 

clLA£JI j yc. 

crankshaft 

<ilj|^)£JI J y£* 

crankshaft 

<iLl^)£]| j y£* 

fatigue 

i 4 pUc. 

choke 

&& 

float 

Ail 4 A^al y 

tensile test specimen 

Ajudll jUlkl Aiic* 

roughness comparison 
specimen 

^Jajuall CLLjaIuA Aj^LLaI AliO 

foundry defects 

(iLbudll C JJJC. 

flue gases 

^j^.Iaa 1I cLljli 

combustion chamber 

Jjl^Ii^VI Ai^)C* 

cover 

?A \~kCL 

oil cup 

CLl^ll 

bearing shell 


non flatness 


non straightness 

^jAa JJfr 

separator 

Sjjli 

centrifugal oil Separator 

CS J jla j a jjli 

pitch of a joint 

AL^a j Alkali 

soaking time 

S^)l^pJI jLaul AjI^^ bjfa 

gap 

S j^i 

coke 

til j£JI 

vacancy 


compass 


Castigliano’s second theorem 

ALlill LLllLuA£ AdjJa \i 

** V ** ** V 

Castigliano’s first theorem 

JjV' S^aja 

brake 

4 ALa^)i 

furnace 


induction furnace 

UJ^ 
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electric arc furnace 

CHjill UJ3 

electric furnace 

Jja 

heat-treating furnace 

<Jj9 

cupola (furnace) 

UJ* 

converter furnace 

J UJ^ 

clearance 

jlk 4 JjLlaJJ 4 4j^uoi9 

blow hole, pinhole 

<jj£judll ^9 4 <c*ta9 

pressure loss 

-kxOalt jloaa 

jaw 

t*la 

filter 


bimetal 

03 

steel 

iV ja 

tools steel 

CjI jS^\ 'S)J ja 

structural steel 

e\iA\ 3V j9 

coarse-grained steel 

3V j9 

killed steel 

Cilia Ajjoj 3 V j9 

high-carbon steel 

jjjjill ^Ic- iV ja 

carbon steel 

( <lL^a iVja) t ^>1iV j2 

medium-carbon steel 

jjjjill jla ^9 

rimming steel 

4 3V ^9 

shock resisting steel 

jULa 3V ^9 

low-carbon steel 

jjjjill (j^q^a 3V j9 

semi-killed steel 

Cilia 3 V j9 

fine-grained steel 

mx'l ^c,U j9 

voltage 

Oi] ja 

voltmeter 

^jjLjLo 4 ^9 

orifice 

A^j9 4 C-jSj 4 AJb j9 

centrifugal filter 

^jia jiha 

feeler gauge 

CjI j^q\l ^jjLjLc 4 ^i}9 

fuse 


clutch 

<>aAa 

gripper 


friction clutch 


Self-acting clutch 

^j| j (jiajla 

oil-actuated friction clutch 

(Clu^ll (ja (JLSSj]) (jCajl£ 
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turbo 


centrifugal clutch 


jaw clutch 


cone clutch 


gear clutch 


magnetic particle clutch 


compressible 

JaliuJajbU JjIS 

interchangeability 

JjUil! 4uLli 

diesel locomotive 

Jjjoll jLIS 

contactor 


bearing base 

S^C»13 

mould 

lJIS 

template 

lJIS 

1 <La £Jj^aJ 

die, die casting 

1 u/,11 C_dka t ljIIS 

sand mould 

cUjll 

drawing die 

t-ilVS 

bemoulli's law 

Ah jjjis 

Newton’s law of motion 

A A A l>A* 

Hooke’s law 


collar 

Jjjla i 4 j& 

power 

** S*A 

grinding wheel 


segmental grinding wheel 


grinding dish wheel 


core of section 

^JaiLoH Jajuoj 

shell 


oil film 


bimetal shell 


shaping 


shaping machine 


shear 

<* ** 

i y=& 

shearing 

o' ** 
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pure shear 

O' 4 ** O' ** 

scrap 

^jialiijl i Aj^aL^aB 

inertia 


billet 

^AjA^. i 

steel billet 

AjAjAa* /A-bJaB 

** ** * 

round bar 

L ^ 

connecting rod 

Jajl j t \\l^A 

hexagonal bar 


square bar 


bar 


pitch diameter of thread 

L ll^111 <AjI jJa's ^laB 

wire diameter 


cutting-off 


cut-off 


cutting 

^JaS 

oxygen cutting 

1 j ^iaB 

rough cut 

^JaB 

finish cut 

^C,\j ^JaB 

workpiece 

AjtJaB 

part 

4 <*JaB 

loose piece 

oAjIj AjtJaB 

core 

ol t ejla 

exhaust hood 

(CAljliJl) SjjouIb 

tooth tip 

4 \1 ^jjoj 4^aB 

force 

S jB 

hydraulic power drive 

4-ifLil jjAjA S jB 

pneumatic power drive 

AjfLiSLa j4J (AjjI jA) SjB 

friction force 


equilibrant force 

jjljjl! Sj3 

centripetal force 

oj3 

centrifugal force 

A^Jalt SjB 

inertia force 

AlUaxit Sjij 

shear force 

(j-*aBll SjB 
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normal force 

4-p S jS 

motive force 

S jS 

resultant 

4 s 

resistance force 

jULg s 

measurement 

oM 

nominal size 

L> 

optical gauge 

(Jj ) v (JJjLjS 

actual size 

(^1 j) u-m 

involute-profile measuring 

CH 

coaxiality gauge 

^A-is 

average of value 

A k A ^ iA 

piston 


cable, wire rope 

A y.*\9 *\\ 

muffler 

dj ^ 

cathode 

kU! k-^Lkl! i j) jjI£ 

carburetor 


scraper 


oil mist detector 

jLkj 4-9 jo)1£ 

drum cam 

4-jjl 

4_ij| 

radial cam 

4 tc.1 a f ^ 

4-iC-1*- 

pressing 


shoulder 


mass 

aIS 

slide block 


V-block 

V 

bracket 

4.^.1 ui 4 4i_£iS 

.•V ** 

intensity of distributed load 

4itj£ 

density 


crank 

^ j£ 

ball 

4^^)^Iia 1I 4.yOjtx\t i 

fracture, rupture 


fatigue fracture 

(^j) 
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gear shaving 


efficiency 


ground clamp 


hook 


flat-nose pliers 

A-JUpt 

round-nose pliers 


cutting pliers 

A 9 W $ A_ 

quantity of heat 


magnitude 

a i aaaZ. 

electricity 


elbow 

c3‘ 

kinematic 

‘ ^jil a\& 

non parallelism 

(JjUaJ V t Ij jljJ V 

ovality 


weld 


single-U weld 

*1^.1 j U ^al-^J 

double-U groove weld 

U ^ ^ 

single-bevel weld 

Jl^.1 J <1 j !■> jud ^ 

single-V weld 

j ^al^J 

transfusion weld 


brazing 


soldering 

LiaJ 

gas welding 


Butt weld 


bevel weld 

JjLg ^aL^J 

viscosity 

4^jj] 

viscosity 


boring head 

c_ml! obi ^£1 


k ialill jl l-sjjajI! (Sbl) 

threading die 

ujl\ 

slab 

CJ 1 

slab ingot 

A->^ uudXk A A_u£juj 

** *** 

plate 

(yr^) cJ 
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archimedes worm 


tap 

2ukb Uj\ 

plasticity 


servomechanism 


ductile material 

Ak^y* S^Lg 

brittle material 

A. & S^Lg 

martensite 

CIiajoUJjLg 

tool holder 

aLI jadl sbi A^U 

vice 

A^juoLg 

grease fitting 


universal machine 

<LgIc* Ajj^Lg 

drilling machine 

c jS 11 Ai£U 

slotting machine 

AjjLudll 4 jj£Lg 
*** ** 

broaching machine 

JUJLkli <1 £Lg 
** ** 

punching machine 

Ajj^Lg 

milling machine 

jjjij Ajj^Lg 

grinding machine 

Ajj^Lg 

rotary table vertical-spindle 
surface grinding machine 

jj^-g j Sjl a! jUa 

drawing mill 

Ajj^Lg 

tube-rolling mill 

ujjjUVI 

sheet mill 

Alajj Ai£U 

billet mill 

4 y.\9 /jt u>>q\1 AjJ^Lg 

section (shape) mill 

A.\ nU Aik O Ajj^Lg 

*** * v ** 

shearing machine 

A-LpLG 

seal 

^IAjuq i £jl^G 

labyrinth seal 

L_fl £jLg 
f^g jIiLg £jLg 

sealing ring 

^g C-J^)jaaJ £jLg 

non-contact seal 

^jud^G^ J-1C* C £jLg 

groove seal 

■ ^ L-J^juoJ £jLg 

principle of conservation 

JaliaJl Jllg 

D’Alembert's principle 

CIjjj^gII ^J lAlxa 

heat exchanger 

<s j' 

file 

J)^)-LG 

chill 

* J> 

J)^}_Lg 
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cooling water 


float-cut file 


rotary file 


round file 


half-round file 


toughness 

AjIIa 

force vector 

%_pQ \ \ 4 ^ ^ A 

parallelogram of forces 


mean stress 

■ ^ ^ JajuJ jIlg 

electric drill 


triangle 


triangle of forces 

jill CLlila 

allowance 


magnetic field 

^ inj W '\9 * 

set of blades 

Cl Kz* 

simulation 


internal combustion engine 


steam engine 


heat engine 

c£ j' ^ 

vane motor 

(u^j j^) <^A u 

electric motor 


pneumatic motor 


hydraulic motor 


gear-type hydraulic motor 

gr^JJ £ J 2 

electric drive 


mechanical drive 


terminal 

jl 

(Jllajj 

hydraulic cylinder 


single-row bearing 


coolant 

(Aial j±A\ Jjjfi J 

bearing 


thrust bearing 


radial and thrust bearing 
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sliding bearing 


collar thrust bearing 


self-lubrication bearing 

lg juo&j ClAjliaJ jl 

double-row bearing 

j-LoiaII 

self-aligning bearing 

^ Cili (J 

radial bearing 


flange bearing 

^ija) 

ball bearing 


ball thrust bearing 


hydrodynamic bearing 


hydrostatic bearing 

filial j jJjA 

preload bearing 

A-JjAilt S ^5^1 J ^ 

spline shaft 


axle 


pinion-shaft 

^JJ 

symmetry axis 


flanged shaft 

AiCu ^)J/^ * 

principle axis 

LST^J J 

flexible shaft 

i— JiS 

cardan shaft 

jbjl£ 

eccentric shaft 


stepped shaft 


hollow shaft 

♦ ^ 

L_2^ ^)J)^ * 

driving shaft 


solid shaft 


telescope shaft 

j£jualj J)^k^Q 4 

transformer 


hydraulic accumulator 

4j5Li]^ ^ ^ 

lathe 


lathe engine 


tracing duplicating lathe 


automatic lathe 

Aj^nLa jJj) 4«la^}^a 
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turret lathe 


acceleration vector diagram 

(J 

velocity vector diagram 


damper 


damped oscillation 


rating life of a bearing 


lubricating gun 


grease gun 

^ix xi\\W 

amplitude 


boiler 


cantilever crane 


component of force 

S 

Center of gravity 

(Jaiill j£^a 

center of area 


moment center 

<0*^ jZj* 

fan 

4^. jjj* 

elasticity 


air-fuel mixture 


cross -sectional area 


porosity 

t ^LlqLoi^ 

taper 

{J}- VllHA 

Ja 

Morse taper 

Ujjx 

sand bunker 

jUa)>Q 

oil level 


economizer 

tj'N >>l A 

air per-heater 


superheater 


flatness 


T-square 


sine bar 

C t S 


^ jjajoiSl S^)iajud^ 

view 


front view 
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partial auxiliary view 


view from above 


auxiliary view 

Lola JaiLuba 

view from below 


view from behind 

(uUJl £y a 

view from the left 

^jLuull ^a Ja^Aba 

view from the right 

iV» .j^a laiLuba 

housing 

^j£jaba 

split housing 

jjjxiaa (jx (jSjxx 

solid housing 

j Aj*Ja9 ^a ^j£jud^a 

sprue 

L^W i 

keyway, keyseat 

4 ^^a^a jl 

£jJa^a 

guideway 

dlLuj^a 

** 

support 

A_>alx*Jl i 

path 


race 

^)Jjoba 

Aua-^laJl j AilaJl ^9 A£^>a. ^)jjaba 

source of electricity power 

Al ilkl! 

elevator 

4 

oil strainer 


variable displacement pump 

6^-iilLa Aja.1^1 AauJax 

lubrication pump 

du til Addx-a 

feed pump 

Adillll AdjJa^a 

** 

oil pump 

Jail!) Aada<a 

fuel pump 

J Aadax 

gear pump 

Adda^a 

vacuum pump 

^la> 4dda 

vane pump 

** ** ** * » 

^ Uto \ A l 

** 

amplifier 

^djj^all^ ^}j£^a 4 

fixed displacement pump 

Adtj A^a.1^1 Aada^a 

axial-piston pump 

Ajj j)^.^a AjouI£ djJxo 

screw pump 

A-uS ^ da 

turbulent 

<J jlajJax 

hydraulic press 
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press brake 


forging press 

*f\t. wit t W 1*9 l^** 

lobing 


forces polygon 


hammer 


pneumatic hammer 


thread profile 

L ll^111 (jliujV 

continuity equation 


equation of equilibrium 

jjljSlI aIA** 

ferrous metal 

A llA^Jt /jAIx^G 

nonferrous metal 

4jAjAa> V 

coefficient of friction 

cSK'-VI 

coefficient of restitution 


modulus of elasticity 

Aj J^atx^ 

section modulus 

^JaLall { 

measurement equipment 

caIax^ 

gauge block 

(Johansson) 

^JjjaulA ^)LlX>a 

rolled stock 

aI^aII a il^g^. ^jc, AjIax^ 

flow rate 

(JAx-G 

molten metal 

<jAx^ 

hanger 


not-go-gauge 

C _ lA Aj V - hx-A 

* ** v ** 

thread ring gauge 

jJI) jliJ jUxx 

thread gauge 

^jLLujI jbx^ 

inspection gauge 

ilalill ^)Ljx>c 

go-gauge 

l i&Aj -^Lix-g 

oil feeder 


open feeder 


ladle 

' u^lt^ 

electromagnet 


switch 
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wrench 


box wrench 


socket wrench 


pin-face wrench 


adjustable wrench 


bent wrench for hexagon- 
socket head screw 


hinge 


universal joints 


screwdriver 


power screwdriver 


resistor 

^ jULg 

strength 

jULg 

strength rupture 


hydraulic resistance 


resistance 

A±i\j^^ jULg 

rheostat 

A Aj *jULa 

hand tap 

AjLkWl aJ jh! c >A a 

diestock 


pipe coupling 

C ujUI AjjLg 

Oldham coupling 

jl 

universal joint, Hooke’s 
coupling 


coupling 

4j^)La 

rigid (fixed) coupling 

AlA!l 4j j^La 

gear coupling 

%* # # # ♦♦ 

A funA ^_j^Q -a 

rubber type coupling 

4 1 a ^ 

iajuo JaUaA Jj 

alligator shear 


notching shear 


notch 

-> 

rotary shear 


squaring shear 

4AjL-aiLa 

gate shear 

AjjI jJ 4 
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guillotine shear 


cross section 


general view 


cross-section 


scale 

CjLudUi]! Ajjoij i 

ammeter 

jLlill 

manometer 

iaidall 

vernier scale 


pitch gage 

dll(J jjIjLg 

tachometer 


control desk 


condensate 

k- Vl^ 

vapor condenser 

A -11 l VX ^ 

capacitor 

£joal ja t L 

clamping 


straightness 

()Aa 

coil 

(Jjj£ i L a La 

spring coil 

' W L_a La 

blank holder 

^4 n.W ^ 4 c^Loi^q 

grader 


manipulator 

jjU* 

iron-carbon diagram 


elastic curve 

<b j^aII 

involute 

t JlaI A A 

AjAjda cJia-J Li Al ^)^Jl L_i^)laU bj^AlA ^L^a (jjfb (J Aa 

LuabiA LdlA JaidJl ^jj£j j i p jLla A JL_aL LaAiO 

^)j£Aa]| 

hacksaw 

^jaIaa!! jtdia 

stand (dial indicator) 

^^Jjldll ‘Lc^Lb) A,xs^\a 

pallet 

a!\s Aj^ia 

governor 


involute tooth system 

LuHaII ^,Ku (jbjuj) <ba j)Via 

running system 

^k-jldbl jlill (JjSAlT) (Jj3All]| A .a jbA 

forces system 

** ** ♦ , * 

parallel forces system 

*bajbu 
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sealing 


nozzle 

L Jjjaua 4 ajjMj 4 4A 4 C* \k'\A 

reamer 

£juJ ^A 

conductor 

(Jj 

thermal conductivity 

(l£j' J^) 

open-hearth steel 

^ jfi&A Jli JA 

electric generator 


mechatronics 

tiliJ ^ 

microscope 


micrometer 


cylindrical compression 
spring 


conical spring 

erL (>ajlj 

block spring 

^a ^pajU 

leaf spring 

t JkJJ 

blower 


screw conveyer 

jj^ ‘ <yj eJsu 

nipple 

j 4 (Jaj 

joint flash 


brass 


velocity ratio 

A^^JUdll AjjUdJ 

spring rate 

(jiajUll Ajjuii 

poisson’s ratio 

4jLuoJ 

radius if gyration 


transformation range 

JjUaJ 

first angle projection 

^jjVI f Uii 

basic-hole system 

^juAjuiJ Ljjilll ^aUaJ 

basic-shaft system 

^juAjuj) ; J) ^ A ^ - '-i 

third angle projection 


drawing out 

^JaLoJ) 

yield point 

(Ji.*!} 4,J^aVl\l j 3^)^ 3^^ ^^IjuJ (Jj3 

4j 

point of application 

4 l^Q 1 
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pattern 


solid pattern 

<_j^oJ 

mould core 

c-jlllll Si jj 

compressed air 

Ja i. 2L4 £ 1 

antenna 


washer 


spring lock washer 


toothed washer 

JJjal^ Jjuilj 

hand-held shield 

(/SI j 

face 

A_^J 

reduction gear unit 

4 \ l Vi jjj jjj SA^j 

steam generating unit 

jLkjll Ajl jj SA^.j 

pump-motor unit 

A^ J^Q SA^ j 

tracing paper 

cijj 

vernier caliper 


gear Tooth Vernier caliper 

JJdJjll jliudl ^ JjAjS^ Ajjjj 

caliper 

*lij^. AjI jI ajoiV ^-Lkl^ jJaS 4 jUc* 

specific gravity 

(J J J 

key and spline joints 

ApL^VI j jjjLiJlj Clj^L^a J 

spline 

J4juJ 4 Aplij 

key joint 

jjjI^j aAx^j 

butt corner joint 

j j^ A^u^Ijj Ajj^aj 

joint 

(Jlj^ajl 4 AJj^aj 

spline joint 

A llbuJ Ajj^aj 4 AOUkl Ajj^a 

straight spline joint 

4 ^iSloi^ AOUkl A-L-sa 

serrated joint 

A.Vua^a ApLkl A-L-aj 

involute spline joint 

AsAiJl jjj! j 4 A. iKu AoLi.) A,U«a j 

bolt joint 

Jjllj ^ J 

welded joint 

^ Al^aj 

double-riveted joint 

j^q jjj Aix-aj 

lap welded joint 

L J^I jj A,U«a j 

lap joint 

A-iJ^I jj AJj^a j 
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T-joint 


butt welded joint 


comer joint 


shoulder nipple 

Aijjud^ Aix^aj 

dimensioning 

f j Pi diLoiUill 

container 


fuel 


multiple-leaf spring 

JjljjVI t 4j3jj diLL 
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jJLaaII 

jA al\ |4^J ^^luflVI j-SaSaI! 

Illustrated Dictionary of Mechanical Engineering: English, German, 
French, Dutch, Russian (by V. V. Schwartz, T.A. Alperovich, S.M. Palej, 

E.A. Petrov, G.B. Viljkovyskaja) 


OH 5U11 fklt jb - jaia t ^jC- - jjjlaJj t ■ 

(iitSji&i Jc- Google <*>■ 

.LuJlii (jj ^^ikuiA ^ .4 t ( ) CjUJaLj]! p*x* ■ 

«ft4>ia. ^jAIjj! .4 ‘ ( ) fbjjAi! - 

S>lli! 4_ujxJl 4*11) ^ 4^4 — MjLuISjaSI 4aa 12$J| ul^JJa^dA * ■ 
2 £ - £AA»a]| La jSl J 4_LaIxJ) i-il-vtU.XAtl Ac.ja\ a _ AjJjxJl Axil) A ■ 

5 £ - £aa_a!) lAjfll 4_i2i]| j 4 _laI*J| i-<l-vtU,>sAtl A&j an a _ AjjjxJI Axil) a ■ 
18 £ - £aa»a]| lAjSl j 4 _ia1*J1 i-'I-n.aU Ac.ja\ a _ Axlil £aa-a ■ 

34 s; — £aa_a!) lAjfll <U2i]| j 4 _laI*J| i-<l-vtU,>sAtl A&j an a _ AjjjxJI 4JL1]| £aa-a ■ 

36 s: — £AA_a!) 1a jfll <Ltia]| J 4_1a]*J 1 i-il-vtU.XAtl lcja\ a _ AjJjxJl Axil) ^4X3 ■ 

42 s: — lA jSl Aolill j AuaSxII J A ^ A - 4-ajjxJ| 4*111 ^ a ^ a ■ 

http://www.wikipedia.org/ 

http://www.msm.cam.ac.uk/doitpoms/tlplib/metal-forming-2/printall.php 

http://machine-tools.netfirms.com/index.htm 

http://www.custompartnet.com/wu/turning 

http://global.kyocera.com/index.html 

http://www.ider.herts.ac.uk/school/courseware/graphics/engineering drawing/types of dimension.html 

http://www.roymech.co.uk/ 
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